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8 . MIBT n T" T — -fe" -f y t b" ? — & y y WI^-Phe-Pro-Arg? u X3 X + )Vlr h 
y % fyy;l/-Glu-Gly-Arg^ PO^ f ;l-7 by, ^ y ^ ;P -Phe-Phe-Arg? O O ^ 
■f- *r V y R t>" Phe-Phe-Arg ^ □ n ^ f ;1/ t h y^^StffLS^Tf-H^Nn^f- 

/^hytfc^ If * iB 7 IE m <r> * £ . 

9 . M IB VI I H CO H # , Ser , As P & £X Hi s CO H ffi It h U T K £ 45 ft 5 4? & 
<tUl07S/l«iI, J?AX{iX*£H-/C-Cs£§. lf*H5lE«co^ffi 
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t *j v> t ^ * < t fc— ooBfc&fr^^iass^WfcfFSStiiviiH^**/,"? 

J«4te*Wfc*»£S**<?5«J«*SS-5--$- £ i t £ # ,C T' 9 . I^tl^R 
J!liJt«lxxi4ixH^*Mttfl:-ffti<o3£^SviiEg : P^t6**SI*Wfc:ia»'t 
4 t <J0 T * s „ 2r ffi . 

11. WiBiSfi**, V 1 1 m =? k b U y T n 7 7 - -fef A v b b* * - t co K J& tz «fc 0 
56 $ ix 5 t co f h h , if * IB lOfB tt <o m . 

12 . M 12 7 n -r T - -b >f V b b* 9 - & * H M it ft » X IV 7 r - JV 7 )V * V V 
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y >- ^ ;l- -Gl u-Gl y-Arg? XX XX ;>< f- ;P ^ h y „ ^"yy;l/-Phe-Phe-Arg^nn^ 

)V 7 V > Phe-Phe-Arg 9 XX XX * f- )V 7 h > 4> m fcf ti & ^ 7 f- K ;n n ^ f- 

/p^-hytfes, if # il 12IB tft ^- a . 

14 . mrfaVIlH^CO&il^. Ser , As P & Hi s CO MM H. h ] J T V IZ 35 if & 

<iUi«7?yioii, *?AXiix*£#x.T-«.g,. m $ & 101a m co t> m 

15 . m te jm « s & 3§ a* » m c *r -r a n « w a « <o - ac w & *> co t* » s . ft # s 

lOMcO* ft . 

16. tffMMWS** 1 A 4, lilt rtlfflift, SESTxn 

xf > Ml, k-f-?&IXIioh/i/-j/3y(:J;D4Ui. 

<o -e- & * , i* * m i sib n <o m . 

17 . Mr ib ffl be; ft s- . m ib » jk tz m m » a « * # i 4 24t* 1a mr m w k a # t s 4- 

t4. If *iI15lBK«^ffi . 

18 . m IB ffl file ft * , WIB»lllK:»«»a«*#ifca(=««e(=!et»-?-r*, 
If M 15!Btt«}j £ . 

19. «Hajt*B«E*»**ML*#*W-, x^vb, ;W^.x#tttf-XI±*W#tttf- 
fJtf'C^tfefciO'Cftft . If ^ 31 10IB tt ^ ft . 
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m i o 24B# m m vj. n <z m * c & # s . it * m im m <r> ^ m . 
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Jt:S4tKi^/tt«E^ ft * HI lOtE ifc ^ * £ » 

ffi t & ^ x >}? =sr < t i-^«&Ji£*^&M# : m-ft^£ft.-i>viiH?-£^ 
uta-s--*-* i fc * ■£■ x, -c « o . i ; t- ^ ^ e£ ji « ml si x x « i xh ^ 
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mm mm 

*ti*tiB\ m-th z t T^mmm^mxn^ . 1994^ 5 235 «ai 

£7) PCT/US94/05779-^<7) — SP^M tHJi T" J> •£ 1994^ 10^ 240 fH !±J EiJ K H 08/327 , 690 
MtX ^PCT/US92/01636-§-&y ; 'S* § ft , ^ L T ^ ft tt, II 08/1 64 , 666-f- t % o 
£ 1991 ¥ 2 J! 28 B ffi EtS <?> ffi SI 07/662, 920-f- <3 — « K SE Eti It & & . 
* 19 co ft gf 

mm co m m 

JUL % « H 14 . 7 ^ 7'y y « £ * Jft W fc t -T « * =5: Jt ffi fiS ft X i4 H ft co M 
H^rfflSffffliOfiSSaSTft-S. — « £ . SI r *x^-Fj fc nf W *i T V* 4 

*» h as & £ & £ * bs h ft \t - jr w t r *s « a ft j tm- 

K> , -e L T /h * * r a j iOSfSSPtOftlnifciO**?^^^* ( W I If 
VII a Hf ) . 

SttftxHf ( r x a j ) H7oho>t'yj hnyt'>CfItLrtS(Ot 
jffgt*^ Z cr> h n y y te&izy j y V ymmz 

B $L -T h A #1 S F£ t LT7 4 7' U / -7"*y*7 -f 7" U y 3£ M it t S . Xlf 
«}gftf^(SItl.2offl,|XI±gJH^J t r |*j a ft g ft j t (4 , Jfo. SI <0 * fc 

. -a<©^aT-T-Hf*^asfi'fi:i4«*«fcixaH : f-st>fc6L, -e n i4 vi 1 1 

aBTtiALt, XHft£XaH^/\t»Si±L#>.?>, rat 9 y MftMtf 
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& t T X H f co vS ft it X it I XH =F co vg 14 ft It Ca + * & V > HI W <n ft T T fit M -f 
& (Nemerson and Gentry , Bi ochem . 25: 4020 - 40 33 (198 6) ) , .1 ft £> 2 O <7) H H 

e»<o±j|litti{t4ffl#W ! 5rSBttJiHgfe3&>tS*iTv^=fl:vi3&», 3£ ¥ vi I H f a 

VIlH^Ji-^SI^^y^kLTJ&ffico^T-lliit-^f^iJflllKS^^^^WT- 
35 ^ o f t^'yiiltlS^C li^Stttlil) (Williams^ , J. Biol. Chem. 264 : 7 
536- 7543 (1989) ; Rao , Proc. Natl. Acad. Sci. LISA . 85 : 6687-6691 ( 198 
8 ) ) „ — *«VIIifliX alf , Vllalf , IXa if xi± h o y b'y I: ± H 
yfbntcfcv^-c^^SicoviiaHf^k^^S^a So X a Sf (iVIIIf «± 

;P ^ 5 y K so r - # ;U # v- ;P it \z k -> X & W T fo h «, <r so J: 5 % r - A )V # * 
i/ )V it y )V ? 5 y ft ti V 1 1 H f 'J y m M t (0 A JR n * ffl 5 ff ffl t= fc o T # K T 

lx \* & i*j bb ^ r h ts 0 a* a c ± <o m z & . t bvnaf t^^t, *■ <?> g 

ttft)§?SgMifi;Arg 152 - Ile 153 ti) S ( Hagen t> , Proc. Natl . Acad. Sci . USA 
83 : 2412- 2416 ( 1986 ) ; Thim£> , Biochem. 27 : 778 5- 7793 ( 1988 ) ; 4± IZ 

mm-t h z. t x'^mmm izmxK ^ ) . ^ s^viih^ itmM<Dhrg lb2 - iie 153 

5 ptfc =fc 0 gftt-fk § S (TakeyaA, , J. Biol . Chem. 263 : 14868 
- 14877, 1988) . fflUHft. 'J y iflS ;l y -7 4 ^ y T t 6 V^t 

ti d a tt ft -r £ . 

6 . fit £ II 3W , Mit^^yy. ? v 'J > . ? v 'J y K * * . -i > ¥ > v * > m 

m * x « -e «o fin to m a* , M^miit ©itt, xasiiiit, » ft tt nn 
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* F*J X E (DI C) , aV^<7)i(?)i$<^E?WiS«*Xh«)li<?)!tft(cfll 
£ fi 3 £ . 01 £ if , ^^UyMEXii^xyK^^yti&fls^MS ( * H » ff 
H 4, 500 , 309 ^ ) jfi* . ja««IBeo*ffl*Be<*fcftfc:5a*ft:tsv^Tjf!lfflS*tdi. 

^ ^° u y 1± # » & s it t \^ 4 & # tc a tt 4 at s if m jal & * ffi < co tz t> m m § ti x 

fcfcot^ffltS. ^ U y Id m £ if iz * a it *■ t> 6 L a 4 o S t= s tt 80* <n 

^° 'J y id £t b n y f y 1 1 1 ( AT 1 1 1 ) tt-jt^iHf fcLTKfcfe, f LTAT 
iii i± Die te«teiJ^Tttffiifi£Sii»'*-4>fc«>, iS IE =Sr ^ u y fft -5- A * *! -f- 
4 i tHt^tLtlL < . AT 1 1 1 R If ^ U y lx /<. )V <n m 

m =t - * - S- S t f 4 . S , ATIIIWft»3&»flS*r»-B»-&, ^ ^ v y id 3r 
m T & vi . IE fc , ^^U^<o*ffl«ffll±j(li/h«w«**Kft't-LTJi1t^«thlljR 
£»£>-*-,Ii:t>*'3. *L"C#3HLj:3ffi^fftSfc:B8#^4. ^y^yi^yBt 

w * t> * tt n ffl $■ * -r 4 . 
± ib fc fir # t ft l st m. m ffl co m t , ^ < o « ^ & * y m ** m * m a 

ffi^Itliit^IHSJilT^S. Miff, Reutel ingsperger ( * H Jff ft H 4 

,736,oi8-^ ) li^y y coj^mmRV t h commmmfr ^mmm&? y ? m £ 

Ltz . Maki & (* 13 ft ft ft 4,732,891-^ ) id t M& & * * « fit H H tt ? y ^° ? « 
^ISLT^Ii. S(C ATIIHi^SffflSEJRISMfct-CSSgSaTV^S (Schi PP e 
rA,, Lancet 1 ( 8069) ; 854 - 856 ( 1978) ; Jordan , # H ft ft W> 4 , 386 , 025 ^ 

; Bock£>, *H#ltm 4,517,294-^") . 

M^iiic^ft4^ffffl*ffl)ia (smcs) comma, st^co^m^mcoxit^ comco 

"C$>&. m £ If , rxn-ASfficD^BiiLlfLJf, JfeL IP ® Bic » s 16 JK JflL It p"3 M 4JJ 
ttr h Kliiarf a-Afl]ilt iSWlif ^itiXIJ, A>f^u»t# 



(8) 



1 1-5 00408 



smcs * 5E tc it 6 u ft * . i so m m tc i± am smc *Mat^rt«^fc3ftffLai(t. - 

ix ii m * £ S ft X m *J O ft 31 l@J 6 ^ ^ £ ^ & £ x° iz ft S W fc * t s f Lti 

ffitt ^20% cr>mM t 80% h V -y ? X i "9 mf&£tl& . 

JflL * JEJ fiE ft , ft IB Ml * K W 1$ W X Ji A >f ;>« x ^ « fc: J: 98MlLfcM0>tt3O 
% & ± fc ij ^ t . II ft * id tt a tf / X ii smc ti^IfiMI^Wfflg^iSa^i, 

, fl£^TW»j£tt«tt*lfcfcS*. M^flRt^fflttteB^ (restenosis) £ 

it IWIfi41tfc^tfi4 T* S , * L T e M « =3r fit X H tt ffl J& ft (c ffi 4 S * 

TSas^Tv^&.*»ifl(i*«*tet=tiv^W»«fc:ffffli-4ifl[«liIJifltit« 
t4:tt± 0 ZcoWML&'MfiLitLbb. % L T H fc 14 N 9 <0 ffl jfi *■ H ffi -f «■ . 
36 BJI <o it S 

es a m vi i h =f- *i fiK ft (4 « « a ^ «> pi w -r s . >i vi i m =? m m a ^ * < u 1 m 

cor $ /ISf L , T*0&»teitolllx;*i± I XH^Mtt ft 

iis. ^oifScoviiH^{4^^< t i H(7)TS ymmmtzx o & * $ *i £ vs 
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ii m c t o x co m ¥ m m st c a . a x n m t* - m. m iz 

«I?*iH«, «itf tt3»lljfc&* Itlftl, Iftft** SffittA^l^liSlI (Die 

s ISTfo-Affllll, x x y MS B . i/-f-j6»fcL<lioh7i/-^g 
vti 0*Tsa*<o*nS»««Jli*»*(=giSltv^'rjBi4, X l± jAl « » tt , 
x -r y h . am a"x§ Kli^f ^t(:Z8:WtiBl^l^I«¥&Ift 

ffiih-t* coizmmxz $ t . its, jflL«s«^x(iML/h«it* * fflih 

■fi^TiStt, mtt£ & A SVIIH^. M^(fSer 3 4 4 , Asp 2 4 2 &VHis 193 0««tt 

Jitcs4t^tHAt«j„ ; <o m * . <@ ffc « s *e » jk m tt n 

$■ # a t- esc o , * l -c tp a m m m. jm ft m m £ « a t- # s . 
— «ic, tbMTig^K^T, c: <7)^aaj3)c^i±ffiH^ b h vi i eg ^ 9 y 

9 m. M X/ iz M m 5 s « f~ ft § § *i & ffl flc a t/ A >y 7 r - t ^ X j£ s t* * ^> d . 

b b & v *? y v 1 1 m =f- <n m m * m « t ts ^ t . ^coisttie^si s e r 3 4 4 a & 

« . BP h Gly , Met, Thr X (2 «t 0 if 4 L < (4 A 1 a ti ») lijf fit ^5 . *» *» 4 
Siliiit^^fLt t^J&\ X ii: H i Sl 9 3 ft Asp 2 4 2 £ tf M $ h U 7 F t 

tt*'€-«flB««ffitti^'c« ( i x \t m m. co ) wmt corns it tz&^xzz ttx 
^ x i ^ . 

S'J CO IS JSC t ts ^ T , * SI m ii , b" * 5 y K 14 Ud. m 9 y 9 m 
i?)7i/-7n^7f KSt^gia K ^ >f y M V iz g la y 1/ x vnif ? y a" 
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z 7 u * v =f izmm l . ;a-f«ii^it, z<r>x v z <? v\tm. 
Its, * ft #t 7 ^ 7" y y it * ^ x a m m <?> M £ pi w x £ s . ^osjsivii 

K, BHK 570Xi4 293iNllBXC V ? y X 7 x. 7 hJtl., 

II 1 <4Ser 3 4 4 -*Ala E£ H M VI I H ^ DNA IB #| <J0 £ #> (T> % S < ? ^ - CO ff 16 £ ^ 
L T V^S . ttflJUfcie-9tiJaTcOM9"C&4 : 0-1. TfV> -f 5 s*^ 

o - l ftfc El # IB ; e . sv 40x y ;\ y -9- - ; mlp , r r y ? < )V x 2 ± m ft HI 

T t? ^ - ^ - ; SS . -S(0X77OiE(ii ; f LtPA, SV 40 E±J * « *° U T x - 
>V i\L i/ 7 1~ )V ( Ji^JI C late orientation] ) „ 

fcttcO^lftJIlRfcW-rSJfiL^^flg ( jftL /Jn fi£ «fe # ) iZ R (3T "t DEGR - VI I a H ^ <50 stf 
-5Xii|f«aSlrSt a »IB 604J- IH fc *> 0 a 36 L . DEGR — V I I a 1^ (i 

H3<ihh?)T;M*B3&£, FVIIa (SEHft) fc^-oaafci^S-frSrsPfc 
X Ji — Je* CO F VII a ( 5 nM) WffSTt DEGR - FVIIa (IHfl) £ >?- <D it * £ 

6 fLfc feU $■ ijk-r . FxcO vStt-fEcO K/Wif&fe** S - 22222: fflV^*«ftft£ 
L fz „ r — * - i4 5nM(0FVIIa<7)A(0#4Tt4f SStt«^--tyf -y't 
LTWT i H to m S tt 2: LT^t. 

I4li, n y b u - /US ^ i it « t fc . SI 16 ffi Jfll * 1*1 IS flJ H» « R V 7 - 30 0 m 
IZhtz & DEGR — VIIaBf t J: S55I5gtt tcDffiJKBIfS:^^, 

B5li ^ A' - v m. % R If DEGR -VIIaH : Pt:«t4j!!l**lifctb^:i8»IR<OP , 3 

JM 7 B StOM«-C{ill*tOJfll®SriS^, -5- L T 300 S cOllTIi 2 * 
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<F> ML *g 2r IS ^ fi ( n = p X. /£ JflL'ffO * St ) , 

w 5t m «t <o p *n 

SVIIif-lift^'y^^i ( SB *> . — * g ) T ft 4 j6» , X U Z CO ffi ft # {£ 

^ L . *LTIXafcM4IXH^AtfXafcXH^<3Stt'ft:&M'*-SiR£lLVI 
Iif Sl^KIlVIIaHf ii-f J ^5 . <r«a:ilMVIlH^OM%ii:«^ftiif 

VIlH^-ttfl&»K«BBtt'ft-&flli:-»fc:. Xtt *ti t> tz&m LX 

X ^ . 

vi I m =f- ti S H # x - y , f C^HegKtl4tSi<o(iiiUTlgifil 

w * a -r . ^ *s i* « - * it ^ ^' >- ? >- ^° ? « t LTaimiat^^c^ftLT 

^ S VI I a H =F & ffl M H -? & V * A- >- ^ A -f * y fc to ffl -fr T ss s -ft, § ft. 4 t , 

XHfJ XaHf tSttftL. ^L-CIXH^^IXaH^-CC^ffi^L, 
■¥ ft 3 . 

# & Hjjfct , v 1 1 a m T tz J: 0 X a t>" I XH =f- co M ft -fb £ ffi it X ti * 5 f ft ft ft if 
JlfttS. *%H^^vina^^y^^McoviiaH^oM««tt^ffi^. ffiifrfc 

Tk Xf / X « V 1 1 a m =f b m & -t 5 . * <0 * . XSt/IXH^«igfiftiiP19$ll 

# 51 BJi o - <r> « jS ts ^ x , viiaia^olStiSEJSttli««*ffiXtih 'J 7F« 
fcg*«B*'fl;te.I:'3IAW3*i4. iift(±VIIH : F£^iiritt^>'bh'j'- > 0| 
i. if * JI M -fk ft , x**i^7;^'JF, b'An^f 

^ T * y b E JE5 fc i 0 . X(i»Utt'7y;HttJ; «LI(f iff Jfi ft 

^7f Fap> f- ;k *r h y fi PPACK ( D-Phe-Pro-Arg? U U * =f- }V*T Y V ; *H 
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WfF m 4,318,904-f- ;giffl^4ifcT*qH«»(caA*i4) . D-Phe-Phe-Arg & 
Phe-Phe-Arg ? O O ^ f- ;l> ^ h V ; M tZ DEGRcK ( V > is )V - Gl u-Gl y-Arg 9 

g'J co m A T . VIIaif«illfittli7$yi&iI 1 ifAXIiX*t 

JitCiottiltM. If l^SiK^v^t s 75 / lti(±, v 1 1 a h 

iHf «ttl ymHtiJ^Tilt. tt % tt h "J7Flce(t6I 

Ms jfAXi±^*i±, ;«»lttSCfi^fS^tS7syi, tit 

. b lll^^y^VIlif ^yA-;f tfci^, fit & r 1 'J 7 K j £fif^Tf-& 
7S71iiSer SH , Asp 2 4 2 A X/ Hi Sl 9 8 "C * * (aSft^JiE^ltiJJtftffia*^^ 
. OffiO «aat S VI iHft 

&{tSJi**SttiS&tiJS#*ffl 5 5:&fl5, t 0 ft * > ^ ? *t # K & V T 5 7 R E ?U 

fc^^bUr^y-r-fe-oT^COvSttgPffi^at^^^fLTV^tcO ( Si g 1 er £> , 
J. Moj . Biol . , 35 : 143- 164 (1968) ; ?IIt5 ; i t^flf tiAilS ) t 

7 5 f AXIiX^liX&V'/XlilXHf OVllaHf t J; 6*514 

-ft * BL ih X (i * d f * (t ti a IS * £ J: d (c Sfe -t . L a» L & ** . VI I H ^ a <g 

i*xt-Ktfeiti»a«if cstae^co^tsttwviiif &^/xt±v 

# ii M x. if * E M * (= IS m <r> « eg T ■/ -fe 4 t J 9 , XliMilft fwilSaiS 

U28«i< «lja««lllf ^ttSIH (Sakai £> , J. Biol. Chem. 2 
64 : 9980- 9988(1989) : ffl 1 1» i t t *B|lif CI Atl 5 ) ^fflV^S^^SS^ 

viiH : Ft:*jft4j!fc«tt*ffitii(ft-f-&rsy»» i. tr t h ris *y ^ cowim 

? \,Z \f h Ser 344 , Asp 2 4 2 a Hi Sl 9 3 J4 ■ M X \± X * CO V* -3 ft *» Sr fi= o T t ^ . 
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ttj;ti s siu>i5, 2 m a ± <r> r s y is co & it ( a sa , # an x a x * > & 

>- CO VI Iif oT^jffSIirJIIWfciJl^-C, Ser 344 li Ala ± DlItK t 

tftT £ L ^ # , Gly , Met, Thr Xl»»|ffl7 5 / IttiLT U Asp £ 
Glu Cl^jSi. ^ L T His £ Lys X 14 Arg TlSiiS <I k ifi1tf£ L- „ — « 

^^^«*JS«0KK*«^Kfc^S ± 3 fc a ^ . *HHW»t=giffl"«-4 i k X ffl A 
il S Dayhoff CO ^ f ;U ( Atl as of Protein Structure 1978 , Nat'l Biomed. R 
es. Found., Washington, D . C . ) l± % CO ffi CO T S J M ■ $ £ SI ^ "5 X. X CO ft #t k 

Lxm^htioh. th. ^^xa^cofficoacojta^viiH^aaMcoMMttiu 
ffi ^ t ± ib co m m m it i m a l , * l t # ^ ft s * ^ m z # hj m m t ie 

a sis w fc las § ft . m m co m co mtkm vi i if <r> mis <r> - « tc » 5 % * » 

, J: DffJ L<l«l%*Ifc^l)T'ft5 3 . 

* % co 9 y 9 M f£ Sfi tA DNA ft ffi co fij ffl £ tf- L T H 5t -t h <! t a* X § -5 £ . 
- ft K , ? n - y L R * M VI I H f DNA IB ?(J « FJf 3 co * y ^ ? « £ - h -f 4 

* ?L » ^ IB JJ3 ^' » ± S3 M fc Ufft t IVIIif T co ^: & ? U 

* f- f a, it r 5 y is ?ij # ^ v *n x h h . 5iffl^*ifc"c*TOW»fcaA*LS*H» 

WSI 4,784. 950# * *L t ti V» X li . iit fVIlIf n-' 

>-/at;iiA s iei?aTi^ t ^ ^coviih^ w.n\t , §i ffl -r & ^ t t * m m 

mizm.Xtl h Tnkeya^ CO Biol. Chem. 263 : 14868- 14872(1988) £ IB © 3 ft 

7S 7Sl?iJcoffif lift^^SSt: iotiLKf <iii5 li. DNA IB M co & il 
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x co m m « a * 


» & *a t ft 


0 


. % L T M £ (fZol ler and Smith(DNA 3 : 479 


- 488, 1984) K 


IBtt 2 ft X ^ 




. HP , VIIHf ©jr^VTTf K&IXTS /ss 


jij * w ffl -r 5 i 










ft S O 2£ S £ 


* 




* ft W lz % o 




VI 


Ilf tli- f «7S/*5gIi (gla F^O 


) tfi h" ^ 5 y K 


flc ff fi H Si * 


y 


^ ? « lxm^F , x|f , ~r n t- o y b" y % /of 


-4* v C s 7nf 


-4 ysxi±7 


n 




\^ & t £0 ifi # i 


ft & . £ ' * 5 


y 


Kte^ttjflL^^yv^M^gia F^na, 


-7 - ;k y 


;k 9 5 y BE 


a 


S^ffffi^^fMiiL. tLT-itl^'ft 30- 


*5 40fli|<7) r s y 


Ktfc 0 s c 


* 


S§ttWii3tfe : Ftc*Jtt4x^yy--f y b n y t| 


* c7) ffi a t *j 


L T v» 4 . M 




gla F*-fy£W'*"£VllH ; Ptf>«3e<9fctf>fl)3r 




t X * BJ rffl « 


lz 


11 Ail § *ffil WW* 4,784,950-5f-£ £ ftT 



* <W (c is \\ X m m -t h tz ft co DNA ffi m li - JR t= . IS ± *E 95 i £ 51 IE f* « 

iRrn^x ( m t if. /;^syiii«#y7-*;F*^y;HE) 

titfe^i . - <o r u - r n ^ 7° f- f li v 1 1 m =? X a * <n m co b 9 s y k ft # 
SlS^y^^fl, W i if 1 XE3 , xgf , t n h n y b y .. TnfOcU 
Oirof^s^f jitfe^tin. Si#tt-»tWfe* 4i S:i9, i co M 
avilH^«r$>'»EflfcfcV*TS&;tatf)ift«**L , C.fc<, ico*§-£^co&« 
Ji fit « II Wl i: LXM<%cr>9>^9Mcr>mi)$:limi / zmfr%:^i>cr>b-r&. M i. 
if. ««ftb urHt:tJV^T3£*tS^)tviiH : f L (if- : EyyviiH : F-* i '9't<oatt 

WZtLX^XhX^ ( iiKi-il:, 31 ffl § i i * BJI SB • ic ffl A ft £ * n # 
fFSg 5,288, 629-f- tiE« £ tit ^ S ) . 

* % BJ5 m M lz t$ f> X m ffl 4 16 % ^ ? ^ - li 9 u - y -ft a ^ X ii cDNAco Sg 
¥ * f & ^ T' # h T a ^& - 9 - 2r # ^ X (R S T* ft % 3 . 
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m m m ?l m m m m t & ^ x m m -r s fc » t e a =&■ r n * - * - 1 a ^ ^^it7 

nt-^-aV«)fitt7 B nt-^-*s*J*i4 0 ^ >f A, x ft T n ^ - 9 - tz ii SV 
40 T U ^ — 9 — (Subramani £> , Mol . Cell. Biol . 1 : 854- 864, 1981) &tfC 
MV r O - 9 — (Boshart & Cell 41 : 521 - 530, 1985) #* * * ft & e W t iff 38 

(Kanfman and Sharp, Mol. Cell. Biol. 2 : 1304 - 1319, 1982). HttTn^E 
- ^ - C ^ ^ X ^ 7 A° ^ jt g f 7 n ^ ^ ^ - (Bergman £> , Proc . Natl. Acad 
. Sci . USA 81 : 7041 - 7045, 1983 ) & V ^ X V H 7° U ^ - 9 - ( Loh £> , Cel 
L 33 : 85 - 73, 1983 ) * £ ft & 0 Iffciffa^fflffiSTn^ — J±V^X0D 
^^nf > - I TO^ — "C&S (Palmiter , Science 222 : 809 - 8 

14, 1983) 0 »3H^^^-t4. 7nt-^-OTi, B. o VI I H ^ £ ?ij g ft t fc o 

# >J 7f- ft S" ^ ^ /I^ r h h • W K 4f 31 =5: *° U 7f - ^ ft ^ ^ /l- t fi . SV 4 
0 ^*^MU<lifIl^y7f"/Mty^t;P ( Kanfman and Sharp, MS 

(DeNoto^, Nuc. Acids Res, 9 : 3719 - 3730, 1981 ) 
X I± b h V 1 1 m ? it e =f L < {i^yVIlBlf Ifif ft*^^ 0| J Tf-^fty / t 
^ * 4 ft S . i <Z> 36 3g ^ * - it H t ^ a - F ^ >f )V x y - ^ - K ?ij s Milf 
£ CO T n ^ - 9 - b Z cry rna X 7 7 X^fi i ^Sfcfilt 4 7fV ^ ^/kX 2 
H*«fJRU— ; a^xyAyt-IJII, ffll £ fcf SV 40 xyy\>t-J^^^ 

? o - y ft dna s ^ij s « * pf ?l n * m jb t . Miif yyi*/^^^s^f7 

yx^x^^a yti "9 (Wigler , Cel 1 14 : 725- 732, 1978 ; Corsaro and 
Pearson, Somatic Cell Genetics 7 : 603 —616, 1981 ; Graham and Van der 
Eb, Virology 5201 : 4 56 - 467 , 1973) X \t X V 9 h U # V — is s > lZ £ 9 ( N 
eumann A>, EMBO J. 1 : 841 - 845, 1982)^A^S 0 ^ DNA * ^ J! T S *H AS 
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tli^lfif XJicDNAi: CiAt S . » M £ 31 S? v - f) - l± * 

v >f ^ >■ s h ^' o v -f y>S(f^ h hl^^-bco^<co^M£>tf-f&fftt£S 
It^iefi^i^S. i co jM R v - ^ - U it H 14 35 S? v - # - T ft o T i ^ . 
Iff it & *B ig 14 SI fX v - X? - tt V b F n 7 * - h U ^ ? ? - -fcf ( DHFR ) IE ft\ X" ft 
h <, - # — ti Thi 1 1 y ( Mammalian Cell Technology. Butterworth Publ ish 

ers, Stoneham, MA ; 3\ ffl ~? h Z b T * HJJ jffl * IZ ffi A ft h ) Hi 9 fin t fl T 

6 j^, X i± ^ ft £ Ji PI — PitiAtSutifptl a !>. |ej — to y y 

©7nt-^-oay hn-^Ttfc-^t J:< . f£ co IS If J;* a x b n y 3% 

fifSSt/i^t ( M i. If , Levinson and Simonsen , * El W It H 4 , 71 3 , 339^- ) 
o r * * U -V - DNA j t L X *D 6 ix 4 51 3D CO DN A * , M AS t * A "f h M ^ fZ tU 

t h z. b ** n m it? x- ft h z t t> ft s . 

itnjfi dna * k o a ^ « « , * n 6 £ a a * m * as co * x- - m iz 1 ~ 2 a na 
*ai§-frTiia^iBe^co%as:ras&§-fr5. * m m m- x- m ^ x ^ * ^^^1 

1* -t h . t& to it - m iz st m m . a * as » ^17571, ^ii, t*^y, m. . 
0 y m ft . ?y^^f ftvuif ^iro. # y-? - # >k # : ^ %/ )V it Bt & M v 1 1 
H^OSjSOfcfcfctt, * CO # t-fe i* t' ^ S y K £ , *f^L<(±*<j 0 . 1 ju g / ■ 1 ~ 
«5ii g A ml « « g Cc ti ^ T is tf T ft ^> 0 . iJc T S S 5r tt AS -C M fl? v - * - ^ 

is ?! -r 4 »i ia co m m co «> t as js k ^ w s -r s . m m « a s? v - * - t f 5 > 
x 7 x ^ h $ ti tz m m tz b o t a . % co m m m x. u , tijnL^^t-^co^n- 

gWt h^vx^x^ b S^ifcjfflJfiKO^o-y&JJcfciSmavilH^iOfftafc-P 
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V trnmiz t ix#m%mm&trzte cos- i (atcc crl i65o> , < 

h* — J\ A X 9 — W M (BHK) SIX 293 ( ATCC CRL 1573 ; Graham , J. Gen. Virol. 
36 : 59- 72, 1977 ) WS&Xtl t 'k*tll>. *Tifi^BHK ffl J& ilW4 tk" ts 13 BHK ffl 
M%tT$>& ( Waechter and Baserga, Proc. Natl. Acad. Sc i . LISA 79 : 1106- 

iiio , 1982, 31 m -t h >r t mmm t *i xti & ) . am. , z\ tt z bhk 570 am 

t Df XL . BHK 570 llfiSliT^y^y ■^>(7-*/l'f+--3V?j/3y, 12 
301 Parklawn Dr., Rockville, MD 20852 , ATCC^ It If H CRL 10314 TWft 
§ ft T V> h . tk- ts 13 BHK WAS* t ATCCj&» g|£#-^-CRL 1632 i: Lt A#tl 
4 . S6 (c, a^<<O*<afl60>«jfi#fc*f&iaifcfcV*Tfflffl'C&, * ix fc i± lit T co 

5 >y f- Hep I (5 '/ r- iOffFffi ; ATCC CRL 1600) , 5 7 b Hep I I ( =7 >y 1- CO )fp ; 
ATCC CRL 1548) . TCMK ( ATCC CCL 139 ) . t M (ATCC HB 8065 ) . NCTC 1469 ( 
ATCC CCL 9.1), CH0 (ATCC CCL 61) 

RZ/VUKXmM (Urlaub and Chasin, Proc. Natl. Acad. Sci. USA 77: 4216- 42 
20, 1980) „ 

m iz ts iS & M VI iHf * * fc fc & fe^P * AMtS W £■ W ffl t T 

<fc . IS * y ? « £ ft co * x ml ?L tt * <o ¥L J» 1*1 T ft h co ifi if £ L . ¥L j£ 

T <7) % 3S & IX ?L ^ <7) f± a <7) * y J* 9 M CO Jt CO & # f± 9 y n ? jj j. ^ ^ fljj ^ e 

?L * y ^ ? M 14 ?L co 4> (?) a « & X' 1? ft (— — 15g/l ) . ffiSWIS 

. v ^ x r x/ ? v h co m # /h s co m tt # f i] m t & s a* ltiiw* © Pt co m. 

IHTjffi?*^) » * 51 BJ *J ^ T 14 , * « * fi m tt . WiHf|R€-r*i 
k % < 7 9 . -V * , h-yyatf^^tfJfH^. h'y^*t»tff4L< , * «0 a 
il±i<0«tct5tt43tfe : f-*Aco4-4 , C<'5ilA. ?L * * , * ffl . a b v i? ?L * 
HliR^4^«>^)»«iOH#<?5*n#SHfc:ft4. * x h com coMfe lz &W £ & ® 

m@ CO Jrttfc^V^T (iWIPOi^iBWO 88/00239 ^ & # HB CO £ . — jR , fl. K A CO 
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m it <r> tz nh m m § ^ * * md % o a a . w *. » w - .* t- • 7>j-x7>f ■ 

At4i fctf-ftfcHraSiii. kWtittJ:. K *n f ft *) , &ft%mm&Mco 

an ft * * y ffl •? < § -c ft & . 

11-4. IL^y^^llfif C (±. # -tf -Y > ( 51 ffl "T t z k X * BJ? IB * fc ffi A ix 

h * IB m rF SI 5 , 309, 489-Sr ) , ^ - ? - ■ ^n/n/'jy, a-7n7/17" 
^ U 7" >J > ( 

BLG)7nt - j'-^'ffj L^, b >y ^ O < - * - ■ 5 ? h ^ o f V V M. B =? CO % 
•& . i « it 1e ^ « 5 ' B#E*|c9^3r<i:«>ififfi 406b P ffi «3&«-«fc:WfflS*i* 

•c ft h o & . m 5 kb P c^Ht»5' KSEflio.fco^s&as^K t a < - 

f & ft 4. 2 5kb P CODNA -t ? V b & M ± L V> , WhitelawA, s Biochem J. 2 86 : 
31- 39 (1992) * # Eg o z k . ^■«Oft!lC0«i*£O?HK^7 7^'^>-ht®S'Cft 

a; — ^ — . 5 ? h 7 n y U >* it e ^ <o je- co ffi so ffi % „ ft Jg ^ S» 31 g ^ co Y 

*» 5 DNA IS ?ij £ # tf l> CO t it ^ X W> < ft H -f S i i: # - 12 W (= IS Ml $ tl X ^ 4 
( Brinsteri?> , Proc . Natl. Acad. Sci. LISA 85 : 836- 840 ( 1988 ) ;Palmite 
r h > Proc. Natl. Acad. Sci. USA 88 : 478- 482 ( 1991 ) ; Whitelaw fi> , Tr 
ansgenic Res. 1 : 3-13(1991) ;W0 89/01343 ; RXf W0 91/02318 £ # fig CD 

it ; ztL?ti3\m-t & z kx-^wmmizmxiih ) . iiitiaLt, »r r t 

y £ «£ x u co - gp £ # tf y j a ie m co f g ffl & - « t » t l < , hp . ^ ^ if ^ 
— ? — ■ ? 7 h 7 u 7 v yMteTte^n^^ < k i> < ^ fr<n J > b u y co3e.% 
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7 - /HE £ ffl o h coTfo * . a g ^ ^ A I* 3 ' £ 

rf-H^assp^/k***, a -5 ft $ -fr § . * «*©iBatisnt , est s ss 

VIIH^F IE?iJcogBteATG Sr H tr ffii* & fL=f*H W * y/^f Ifif 

to *t JtE to IE 50 fc C « L T J: n . ^4X»li»3Htt£Kft4fcA<0«jetf>«»« 

« -t. tr blg a e ^ t s at & i # w «b itr f h h & . x <o ^mm^umtx 

tin. 

■f 4 dna t/^ybJ, (7) % ii s m & it Jn to dna •fe^pt^htcf^lftasiSS* 
, si m jl - -y h * f£ o ± tf h & frh it sn co -fe ^ ,* y h t ta , ±ia«rnt-^- 

, IlftC mRN AtO 'J T T — /ME tO t£ Sr S 3 IE m tfi * 4 tl h . i ^0 % ig 

J- - «y MiSC, 5SE il M VI I H 7 £ ^ - H f 2> -fe 7 * V V t » 3 *S L ft # 5/ 
r i- IV BE 5"J * 3 - H & DNA fe > y h £ A tf t- h h o . ;o*»^^t^i ?'J 
14 A £& VI I H ^ # & ^ + /HE #J T * 4 . X * CO AH tf> * y ? Jf . W £ tf fL 
j?yA'^I(Of fitfjot J:^. M H tf . Von Heinje, Nuc. Acids Res. 14 : 
4683-4690 ( 1986 ) ; & V Meade £> H # ^ 4 , 873 , 31 6^- * # M CO Z i: „ £ ft 
(4 51 ffl -T h Z. t T A BJ ftS * C ffl A tl h . 

MVIlH^K^JSr. jl J[J CO D N A > f ^ #ti75^ S HXii7r - is K ? ? 

-CSAtS £ t tc J; i3l?afcl6*SF#i«3&*, :«oaia--y h «4 * fit W tc ff S 
CO mm cd? A y- ~> a yti^fellLtin. ?L * v v« ^ ® a - K -f- S DN 
A t/^FHti^H-«IL ^LT^tO?L^y^°^«^a-Ft-SBE 

?ij^Kiiviii^^g^7f Ktsai, ztiiz x <o?i? > wmm^coft 

-^•^xtc-IirJ;, 75X5 KX«4^t r )fi!ltO'<.^^-(cfc(t^%5lJ--<y hco^n-" 
^^{4Sl^MVIlH^E?iJtOiifsS:ffiJ*-rSo 41 tl (4 *? IB ^ {z {4 10 a (MittE 
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ff!t!!*L, < t T ^ 9 9 - 14 SH M * ± *H IB <r> * T fll IB if £ « S jS j£ ft V S 

iAtSo ft HI DN A <A*A(4 — XttSfttf)^-^ PUIfvOoOy"x?y 
s> (Mi-tfs ^BUtfFSS 4,873,191-^) s lx b n ^7 ^ X ig^fe (Jaenisch, Scj 
ence 240 : 1468 - 1474 ( 1988) ) X It Jfe 3? » (ES) SB ffi * f( ffl t4 §P fifc W ft W ffl St 
(Bradley p B i o/T echrio 1 ogy 10 : 534 - 539 ( 19 92) IZ i 0 B # ) t: J; D IS L 1 
tf 6 ft 3 4 . i^C^^i&ftiKfilLJttt^iffXii^gCf SL, * L T ttS * 
tilt fc^TIA DN A ^fflStHItilS^^yf/^it'f^f 

Hogan Manipulating the Mouse Embryo: A Laboratory Manual, Cold Spring 
Harbor Laboratory, 1986; Simons^ Bio/Technology 6 : 179-183(1988); W 
allfe Biol. Reprod. 32: 645- 651 (1985); BuhlerA, Bio/Technology 8 : 140 
- 143(1990); Ebert A> Bio/Technology 9 : 835-838 (1991); Krimpenfort 
Bio/Technology 9 : 844- 847 (1991); Wal 1 J. Cell. Biochem. 49: 113-120 
(1992); *H#ltm 4, 873 , 191-^fttf 4,873,316^; WlPO^IflWO 88/00239, W0 
90/0 5188, W0 92/11757 ; ft t/GB 87/00458 £ # M <K £ k . iftfettgiJU^S^i: 
T * &JJ ffl * K ffl A tl 4 . «R»»ftV^^*»«JB^<7)^3f6DNA E 9t <n m A CO fc 
»<5DSffitiV^^tt3V^T7C*BH^S<lT^-S e CTX (f Gordon Proc. Natl . A 
cad. Sci. USA 77 : 7380 - 7384 ( 1980 ) ; Gordon and Ruddle, Science 214 : 
1244 - 1246(1981); Palmiter and Brinster, Cell 41 : 343 - 345 (1985); Brin 
ster A) Proc . Natl. Acad . S 

ci . USA 82 : 4438 - 4442 ( 198 5) ; ft I* Hogan h ( m S ) * # SB <?) £ t . <I 6 

iJfWIPO&BHWO 88/00239, W0 90/0 51 88ft W0 92/11757 ; It/C Simons Bi 
o/Technology 6 : 179 - 183 ( 1988 ) 2r # H§ ^ t ) e J t^U, igf #A V 
* X X (4 * S £0 tfc t 4- B i T f ij m $ ^ T ^ h A t> 5& * » =£ir ^ - h t ts M T 14 . 
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h . K-&ftcoaefla«^oDNA »aAtfflffltin. ae^#A««c4J(t** 

* i W ffl $ ix d £ . SII±^f^ttSA\ X i4 # « 21 Wi.HflS»^k» 
g L t ± ^ . Hiatt, Nature 344 : 469- 479(1990); EdelbautnA, J. Interferon 

Res. 1 2 : 449- 453 (1992); Sijmons Bio/Technology 8 : 217-221 (1990); 

ft t>' 3 - O -y yt # ft Jt & If! EP 2 55,378 & # CO Z b . 

n £ Wakabayashi J. Biol. Chem . 261 : 11097- 1 11 08 ( 1986) & Xfi Th i m Bio 
chem. 27 : 7785- 7793 ( 1988 ) fctattcD^/l^^^fefftt^y^U — ^/kfii* 

t-iSffl^£ii:* i T-#-5l> (^IWCH, Scopes, R . , Protein Purification, 
Springer, Verlag, N. Y. 1982 £ # M CO Z t ) . ^ & < i: t> *<J 90— 95 % CO % © 14 
to. f LTfttffS L< {4 98~ 99 % X i4 ;?x =fc 9fifV*%Wtt<0£SKttfc:*6*:Sri» 
filVIIIf AiII^8<)ffiItt otfft SB # W . XliJ!fa<?5%«ttfc 

4 T' ft K T' * £ , •?• CO K |£ gS VI 1 0 ^ {4 » m « f'J ffl -C * -5 

£ . 

* n Bj§ ^ - co n a t tj ^ t , ^^ssAaviiH^Ji-e^ssttaiifflfcfev^TJwa 
jtitf«-*iir^tfit^ *§ tt -ft (4 a m # & *n co # jb tc « t fi 1 t> 
ii & ; k^?* . * <o ^ hi (4 m t if m m h z t X- ^mmm^zmxtn, , osteru 

d, t> Biochemistry 11 : 2853- 2857 ( 1972 ) ; Thoiias<7) * H ft fff m 4,456.591^ 
; Hedner and Kisiel , J. Clin. Invest . 71 : 1836- 1841 ( 1983 ) ; X 14 Kisiel 
and Fujikawa, Behring Inst. Mitt. 73 : 29- 42 ( 1983 ) [Z IB tR £ tl X £ . 

n hhhvi&m. rviiaH^j ijaTwaots^Lts^ti. 

*%BjtfoBtBavilH^X{4VIIaH^^^at^*«^a*I^!il{4Jtt^l*I<SlItc 
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. m m a ft r v m m ft tt « jh o is x si m iz x ~? x m m x- s o h #\ * *h • t ta 

* co & £ M V 1 1 H 7 tt 1^ '14 A* a n h U ft 6 tt tz A * , fll x. fcf ^ ft S S tt S # X 
«1?S35. It, SfilVIIifaSiWlIifl^iltiotWSK 

Kti>'t'H. i-5 1 , est a m vi i h ? tt ffl *t a -? s tt * pi « -r & « * jb -c 

35 "9 » , m SSSL , IIlftXtt]fiWh«U£«OPIW^^<<^ffi«£k^^-<r. 

*%^co^^MViiH^(±SttJfii««Wta^<^JK5i^^S^B^^«^S 
fcisv^Tlft-Ctl?* 1 ? 34. 3 tt JUL © « W tt , £JSB*fc:*>fc-3Tf&ie-*-4* 
tt JflL * « W (fU(f7fa-AS) t tt *f BB W t . ft St ( W ■h , St H 6 it * J! 

) t sa i 4 . m tt JflL « « » tt a * tc l -c ft m « s , M^ifif^«», titt 
m 

Ltt4tU. EiSiVllif i±^A"ij yj; nilttT'S,^ - Jfi tc « W ft 
Cfc^tiaiLT^I.iIIf «^.(:|£^L, * tTScSMVllH^-tt^^flil^ 
M EI ? >* ^° ? « £ M L & ^ 46 . ^ii^ISiJMft^f i^itfttfiWK 

* a . » as # K Jfli ft o f R& «o at ft <o BSC & S vi I H T <n & -5- M tt 70kgc7) jft # 1 1 

~o X tt tt 50m g — 500mg / 0 , J: 0 — Wl W (C tt 1 mg~ 200mg/ 0 . * L T ± 0 » 

H< ttl0-l75mg / 0 coiEH t L „ f LTS#(i#»«* : 5:< t & 6 atP^M 

S 1£ IM « Pf W « M S t~ £ tt & £ ^ O « ^ £ tt . S^tftDR^iloTiin^iaJK^ 
ffl*'#tii^. A/i^-^ML*jBja«, ii7fD-;HSI. IfXfn^lI 
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<ifL^toKffi^*ffltt{i. s f* 6 *r n a t & tt & » 40% co s ^ v 
n m * « , jdi/h«E«b#atfjiiftjEJifi, ft?ttts^^ hyvHT^ta, m v 

»«W*W«ffifcfe^T^Jll/h«*fll«lfflWttbh«-aR#fctJtt4B«V4tS 
W X. 5 <! fc f # d S „ JflL /Jn « Gp 1 1 b /Illat^fSt/^n-t^Sif «iS 
Sf W W ffl J± t hit$*i:gltl.Blf£OV 

^;kSjWi.S;t!& s t#li (Califf&, N. Engl. J. Med. 330 : 9 56 - 961 (1994 

) ) . z <7) iKikii tin. '^mco mm ±<VGpi ib /niaH:7f-[:g^ts;i*5T' 

s . *tii&.m'bm.cownzm.w-r & . ; co x - * - « . t hat t icsiti-i 

WaW^asffiT^H'MRfOSWiOHlW* 1 . A » W =Sr ft ffi IS m ** iB i -6 co * ffl T 

ar & nmm t,z a ^ x ^ l x ^ & m <o . *?tw<o&&m\im z ?izmMmm®. 

m H =? fc *£ £ -t & i t # T- # -6 . W * If , DEGR - V 1 1 a H ^ l± ffl ft $i M ffi Ml H =? 
\Z „ IP*MVIIaEg ; FkH*Xli5fiV^ajSlSjTlS-& , r6«Ifc* I T94. k £ -6 T 
, DEGR- VII a Bf liSSStt * * $ ^ , ^ tiiiffll Hf t fe^ t t If 4IV 
Half C^tWl^fttlt UffflU **tifchnyb*ytf)?&££fg<» 
H cd *h H tt S K is it S * CO f* CO a PB 2: Pfi * "T S . 

co a co 7 -r 7' >j y co m # & pi it -r s i 1 t i o . jal * m m sp a -c co mi * m m m z 
pi w ■? h . 

H tt JdL ^ f« « SP © (~ £ ^ t h u V b* >- £ fig * PI it L , * L T JM /J» « it * £ 99 I 
h DEGR - V 1 1 m T CO ffi 7J (C * T* & s ffi It H ^ S iS '14 li It fif t T 5 . VII a H 

$ 5 . 
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Ml J& * , IIWtH^*->iflffil< S fl T -f n - A ® m ffi , JUL « X f - > 

h <o is a . v - if - f& m . obyw-y 3 yf t-ata^/xiif iifetsi 
ft $ lift -f ft a 

«WJ&«a^)B»ESpffl®X««HWr4 o it? IT&S . i CO ft £■ % il - « C 

*& t fr -3 » 24^ is mr ja p"j t= s -e l t *j» & < t t -e <d 7 s a * t- a ^ $ ft & -c * 
* 3 . tft#-ii*BH«#fc5efcEatf5«^4^-bt^Lai. * is «o ft ^ ft u 

£ a- 6<J tc . Xli»«Jfiltf<0K«tf>fctf>fc»J5r«fc ( W i (1\ fi£ X ti E£ & ^ 88 » 
*»MJfli«^3-x^^^J;0) , m & ffi , » iR JflL * 1*3 JR -W Bfc * fit ( — * 
(1 SI ft M F*l ffll -TO l& ^ fi: ) . *4 rtx&HLM®.&£.& J §-LX i> £ oSfilVl 

iavviiaH^ji«AWfl'ii»a[&isfc»'ff»afc:ffi*p«i«ji»ja, jjairf 

a -5-* IS #5 50j« S ~ 500mg, i 0 — jRfcli 1 mg~200mg / 0 „ fLti'JfSL 
< (1 10«g~»175«g / 0 t IE H ~t ft . & & SS V 1 1 H ^ j£ » E±3 * ft ft Jfil « ffi 

to fl ft ^ ffi £ zm&tz , jflittffiXl±»ttffit:flS«^«<^*(f>Xtt»fc:tsv^TKfi 
ffl VI I H ^ Ji ^ ^° U >- 1 i: -3 X it t> ft s&» X ii a. ;t y ^ so & ^. M £ T tf ft £ t if X 

§ ft . 

WlKSSrlfits 35 A S VI I m =f- it 9t W co jR * t # * ft £ t # X g= . •?■ Ltl 

*tt^»iiijiitt^«t**a±-r4ifc**T*4. a-^-rsiaiiiaviiH^^Jitt 
degr vi i h ^ * # i* £ i fc s ft -r ft sa & m v i i h ^ co m m m. at w> ii * o esc n m v 
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j: < , ^ lttpa iiiiftiis^ffiiL a i „ a tt it » a ait *j ^ t s -torn 

#teli7Okg0>jft#3 0. tfStflSS^t U^4< t ^50/i g~ 500mg / 
B s i 0 — JK t J4 1 mg— 200mg / 0 s fLt^OffiKii 10mg~ m 175mg / 0 

«S1Tfi#Ii4itJ:H. &JIMVIIH^<4. 1175^S7yy7?f 

i tz m * « m a * * l . *LTtt«tt,T!&a«*»Hf<oMiit.!tijti 
jij « =t a d i c t«*aiiL<oraHS»'ft:s*i*. l *» & je ft h st /Mt « 7 * y y 

>'ifc*«?PlK*flI^.*X(4fflW'fST»*'3. loT> DEGR- VIIH^ &IXDEGB 

y < yy > ikm co m tz & x ^ m X- 9 , * ti & ? 5 a m e a jul ffi t= a 4 

f^fflSriSSlt^-So DEGR - VI I a H ^ i4 ^ ^ T IIS Iff fc ft $> 7 J ? V > 

3S» L !t . :St tt M JfiL ffi „ W#Jffl.JEX(iDIC (Vm^. 70kgO If 3 0 < A* 
< fc t) ^50^ g ~ 500mg / B , ±0-ftlll mg~200mg / 0 , fit J: 
9 ST 4 L < 14 10mg-^175rag / BOflfS^lHx, * ft t 70kg CO £ * 3 9 50 
// S - 500mg / 0 . - m. IZ (4 1 mg~ 200mg / 0fO4EHcO*tft^^-Sr^(t^ o 

» mp ~h , BiRwwtftTWfc, xttarart«fca-¥--r*. mp *> . * si i {4 ft s ^ 

ffl flc , ft£ L<l±*ttfflflc^O>tI^=»»SfLfc^ScaSVIIEg : F4)• I F£0»^K**^T 

j*4^epa*ffl««jft**ii«-t4. « ft * it a a , h « * s o . 

w sp fc Hi jM x {4 * ti z m m it •? t £ » t u ^ v - a m m ^ t m ~h l x «t . y 
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* V - ARJWIA-jRfcW i (f giffl-T * i t T*"!BiH»K:aA*i4*IB«fSFS5 4,8 
37,028-f-, * 11 if? ft m 4, 501 , 728# a * H 1# ^ 4, 975 , 282-f - IB ffi S ft T U 

4 . >r <o *! & ft ii « ffl o =t < a & ti tz m m & m t i -> t m m l t ± ^ . # t fx & 

Ui<, *<3Wtt«*«fltt«-5-Wte««*tt*iSfcfi-&-$-«. £ <o ffl Bit ft U 

£S»^««H^£^tt4«£sBK£3K«^wfctf£SftTv>4»j»?w, m ^ tr ph 

Ill&tflf ffl s * 5B tt II S * , MilfiStf^A, Mth'J>)A, 
Sfttb'J^A, & -ft iJ U ^ A . & •ft * ^ ^ A ^ £ # /L r i ^ . i ft « h m 
*cr>®.&MVlim7 L cr>mg.te«i&}Z<$ZZ-'C £ < . BR *> ft 0. 5li%s0ffi § 4> A, , 

a^{4*& i mm%a±fr h . i5XJ± 20a s ti^ x x < , ^ itfixu 

H->t, »Rrtj£»<©fc«><?5JISW2:ll63«JSftW: 250ml <5DMWRinger}§ ffi £ 

, lomgcoexa m vi iaf t **tr x o tn u «t c*. p s^-flUK-s-ai t si 

Z b X*# IB 9 iZ ffl A ft ■§> Remington' s P 1 armac eu t i cu 1 Science 9I16JK , Mack 
Publishing Company -Easton, PA ( 1982 ) iZ p *H § it T V ^ § „ 

Lt iu. i&fWffl|C6^li, K t |if * S L ^ T ^ 4 ft # (c ft m £ ttr IB 
0) ii "3 CU, -€-<Ol»Watf-&fif**f&KXIi^*< t t>**l-$-40>fcJ£ 1 5 S M 

ti. - « ffl j£ t= t ^ t s!j * w * fi i± w x « w <?) s m , fl^HIt«*lS 

VftKWJBtcflcff-riT** o ** . U>L-S(:li 70kgto ft # tz. b i X ii 1 Bi 
D *tJ0.05mg— *t) 500mg coei^MVIlH^-tCiEia t , 1 B^Ofi 1 . Omg~ ft) 200mg 

<aa$[&siviiH : P«o»-s-*a*j: o - jr e^j t f a ffl s ft s . *fs^Hos*n± — «ta 

ffi =Sr P* * X ii m m #c 8t , BP *> s * # ** % j&» $ ft r ^ S X « if 4 W (c 4i # « j&» L 
T S « ?ft tc ii ^ T IR ffl § ft a 4 £ 4: * ± M tz W J& 1 fa HT * 6 3c S *r - ^ 

i> ^ X , H tt ft ft «0 ft >Jr m it R V t Nt:j>(nSfiSt 1- vi I H =? co & m M 
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tt <7) - jk « =3: X ttu <r> m * t> Z> , ® B E ffl tt * ft S^J £ ji #J =Sr * o <r a 6 <r> HS ft M v i 
iEa^ffl«»tift4-f*ii:* t T»riBtr»«3, * t t jjt a l a s . 

3&»o*v^xi±*fD«:»ttfc2b4*#fc. *^Mg#<oifi;*iitt*Sf*>4J:3fc: 

C J±70kgcDB* S 9 ^0.05mg— 500mg fE H L . ± K) — Wt W £ (S 70kg<7) #: a S 9 
Rl. Omg ~~ j|$l200mg T fo h O . 

4*>*i4&#fci: ->tl±, M x. K £ £0 eft ft Sf V 1 1 H =? ii sjf - 9 7 )V 3t *° V 7 %/ x 

-r )v coin < &m^&jSL&&m 

*«afc*j^"c<>, ^ co si a s # £ ^ s m b ^ & <o t ii o 
TO « a£ ft M v 1 1 h ^ £ f* ^ 4 ^ £ ^ 5 . 

iiw i 

Ser^ d4 -*Ala 31A VII|g^^)%3l 

Ser 3 4 4 ^Ala V I I H =f- iS 'It §P 3§ f& ^ S * £ ft h tz ft > 75X$ HFVII (565 
+ 2463 ) /pDX ( aiffl-T S £ fcT'#TOiffl»£ii§Aix4*IB#f i r!P 4 , 784 , 950-^ ; 
T U fj V ■ ?^7'*/Ht-' 3 y 3 |£#^ 40205T W ft ) Sr X 

ba I a V Kpn I T M -ft L , * t T » <5> it 4 -fe U V 344 to H t «3 - Kfl«S * 
/t "C j£ 4 0. 6kbco 777'^yb5:ilRLt 5 IB7 5/^ V h J itf U^S 

Xba I , Kpn I — ffi it M 13ra P 19tC ? u - V L . £ CO fft ^ & Jil T tC 3£ TO •? & % 
CO ft CD I g 14 — JR fc fl CO 7 a b rj - )V fc ft -5 T fi 1 o ( 01 (£\ Mani ati s £, , 
Molecular Cloning, A Laboratory Mannal , Cold Spring Harbor Laboratory Pr 
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ess, Cold Spring Harbor, N . Y. ( 1982 ) ; 31 ffl "f & £ t T * BJ ffi • £ ffl A ti h 

; l~ IB m <r> M K) ) o 

^^^M!i^ti;M13MgytcS^§ , Zoller and Smi thm CO * S t ^ ^ |* 

^Mffl Jj" l> 3' i* ? 1^ f- r-' ZC 1656 ( 5' TGG GCC TCC GGC GTC CCC CTT 3' ) 

Stf r 7J fg j $175>f?- ZC 87( 5' TCC C AG TCA CGA CGT 3 ' ) £ ffl ^ T 

KJ££)£ft£*^--fc"#ttaL*:ZC 1656 ^ffl^TX^J-yLfc. » e 

f tt»SDNA JffllL, ^ L T 1077fc & S Pst I j6» 1213 fc * * K P n 

I 3 fir fc M h 4 T S JO #1 £ L . IS J'J # tf ti Bf M fiO §g m H co # ft £ ffl H it L ft 

& ^ T 51 31 < 9 9 - £ 1656 9 n - y £ ffl O T « §i§ L . i « 3§ M ^ S BE #1 £ M 
13< jJ» 9 — h . — 0. 14kbcO Pst I — Kpnl 77^^>"1 t LtflLit. Z. CO 
7 7 > h J FVII (565 +2463) /pDX & 3ft CO 1 . 7kbCO H i ndl 1 1 - Xbal 75 

y * V V s F VII ( 56 5 + 2463 ) /pDX 4a 5ft CO 0. 5kbcO Xba I - Pst I 7 5/ ^ 
>■ r- &t/ F VII ( 56 5 +2463) / P DX E*J * <7) 4.3kbtO Kpn I - Hindi 1 1 7 =y if * V 
K:, Bfc^UHiiOCjy-hStft. Fir M co m j& H ffi J« co # ft J4 38 
$IftIV»4I?n-yJ: Pst I t-S'-fti t , L t S^^MVI igf £ M 13co 

Kpn I SI/ Xba I £ ffl V"> T jf A L s ffl VC DNAcO tf 7 h ^IIL, 

^ T co y n •/ h £ =7 -J * *y ^ /Mb zc 1656 t^n-ytJitCiTtl IS L 

< b" — ^ A X ? — W m M * BHK 570 ( T * 'J Jl V ■ 9 A T ■ t] )V f- -v — ■ 3 V 
7 is 3 y t«i£#-9- 10314 T-^FIE ) t 165651 ^ ?-»20«#f!| ( # 544 
St/ # 545 h ) H7>"X7i^Mfc. i BHK 570 IHSSOft^lO 

ci7 1/-hHfIRii (10%«)!ij^ f t i lfllffat/l%«PSN K4z%H5./^x [ 
GIBC0 Life Technologies, Gai thersburg , MD ] £ tf Du 1 beccoCO K ^ Eagl e 
Jt C DMEMD ) CO tf K 5 #C CO lOcmT P - h 1 : 1 0 T" # I? i»<ri:tcj; OfflKLst 
. 24B$P^fi. iBllfi36* 20~30% «Oft*lt fc» Lfc i: S . * 6 £ 16565? M 3E H £ 3 

Kp486 ( 7 fV)^M5ori, S 
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V 40xy^yf-. T -T J *7 < )V X 2 ±m f* IB 7° o ^£ - ^ - . T ./ 7 -f /I- X 2 
H^S5^U-r-, 5 ' RXf 3 ' X77^fX^{S, DHFR r cDNA®. V SV 40 # U T 



7 1 ' — v- ;W ( pML - 1 [ Lusky and Botchan, Natnre, 293: 79- 81 ( 198 

1 ) ] xp ) % & A,X' & ) M IX 10// g cO * ^ y ^ - DNA (til[j8ILfttjr» 
-f-DNA) i 0 , S 1 CStlD tlH^b 7^A7 i ^ Mfc. DNA Sr 15ml CD f- 

&^T' 0. 5ml CD 2 X Hepes (25gcDHepes, 40gcDNaCl, 1 . 8 g CD 
KC1 , 0.75 g cDNa 2 HP0 4 • 2 H 2 0, 5g(Of^Xhn-X ; |®;)<t' 2.51 tit 
*RL, * t T PH6.95— 7.0 tllK) *Jn£., * L T * co f- a - 7' * il L fc . 

# i- a — 7" 4i CO DNA £0.25McD CaCl 2 0 . 5m 1 CO M JP > -t tl b H B# t (7) DNA/ He 
pes ^ & t,Z ^ X V - )V fc° ^ -y h £ ffl U T £ % £ lft # 3, ts <T tt± DtlJtt. 

* <0 f - jl - 7" £ ijf <r <f ? x A» ft . 2 £ T 1 54M V * a. ^ - h L . •?■ LtBy' 
tOlf ft . * CO DN A ^ftSJXtt^y J- T ffl J& cD 7" !✓ - h ± l£ flf 
TLt. ^ coy° U - b % t> L ^ ^Lt37iCt4-6eia>fy^A^-Mt t 
-{ y^fi's-y 3 yt, h U X - rfejg* < 0.375 g OKC1 , 0. 71 g CO Na 2 HP0 4 , 8.1 
g CO NaCl , 3.0gCO h y X-HC1, 0.5g OX ^ n-X ; ^it" 1 'J 7 b )K:#I 
L „ -e L T pHSt pH7. 9 til) CO tf * S? t 20% CD ^ y -fe a - ;k 2 ml £ # 7° U 
— M£ Jl! £ . - co T U - h £ t9> ^ L . ^ Ltljg(:2^SIL! l ; t & T % co 

tv~ hip t>mmzmz . * Ltb 'jx-ts*2iiicisiifc. ^«tp- 

h £ S 81 T" 2 iJ- a L , acv^Th'J^A***H»*Ls * L T 10ml co ^ 31 « £ % 

h £ 37<C T 2 a^^ - h L tz „ 
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& 1 

544 545 544 Control 545 Control 

^ p - y 544 15 ix 1 --- 15// 1 

^ cj — > 545 30// 1 --- 30// 1 

p 486 1. 5 // 1 1. 5// 1 

^'J^-DNA 1.6// 1 1.6// 1 1.6// 1 1. 6// 1 

* f ffl L/:DNA IS« : ? a - >544, 0. 7// g / // 1 ; 

^n-> 54 5, 0. 3// g / u 1 ; p 486, 1. 49 tfg//tl, 

. 1 %COPSN ffi^tfMW £ -y ? 150nM^p< h M/dft-b £#tfDMEM) CO r£ 

£#5? t . * L T maxiT 1^ — b CO * K 1 : 100 , 1 : 250 & If 1 : 500 CO # fj m 
tri/-M)t. itlfe^Tlz-U 37°C f 1 a ISJ y a < - h L tz . 1 3M 
« s * co i£ tfi * jg t§ % t £ 81 L , f Ltf©7P-l^n_-^||:^ut 
j- x >y ? L fz . 

8 0S, no--»«^gT, 12CO 3 n — — £ # 544 &tf # 545 h 5 >" X 7 x 
^y a y7t/-l»l : 500 «#f 7 - f 4^ 5 V / A CliR L , # ? n - 
6^7°U-fC0 1 CO^x/PCOffiKAtl. ^L-cjlj^igtficotfT-ii^i^-tt^. 

t3 ^ T lOcraCO 7 1/ - h tZ % tl % tl 4r S'J L 3t . 

±IE«?n-y&^I±lVIIif ^latl. J; a tb7>X7x^h§iifc 

EN Dupont Biotechnology Systems, Wilmington D E ) T ft Itf 9 ^ /l- L „ C\ tl ^ 
CO ? u - y £■ S S? *S ffi CO + T 



tfD^/k^^^/PSSIfcfOfcfttJSJBS-frTfflSLfc. -e co *H 13 & U y W. M ffi & & * 
(Sigma, St. Louis, M0) T ~t ~t #' , -5" L T 20^t C i / ml CO 3 5 S -Cys- s^S-MetCD 
*T4l§^^/M(;#l^ s 4 MS, _b»JK&tf«IJfi£lIIiKLfc. ^ co *H M £ 
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Lenk and Penman( Cel 1 16 :289 - 302, ( 1 979) ) t * « « 1 15 tt <A il 0 t JS S? L 
. f LT 400// 1 -Jo CO U -fef — b & 50// 1 <59 staph A (Sigma, St. Louis, MO) 

H^#U?n — ^/I^itiftiti: 4 B# BK y^^^-r-t-£<r tC± D 9 ^ * ft & it 
IB (RIP) 3 ^fc e 60 ju 1 <SD gfe^ X ^ 7 4 o 3 «y * X ■ Tnf^AHf VT/^ 
3tl £ . f ^ty/il/?:4 0 Ct 1 . 5B# IS *9> 6 L tz 0 ^tyT/^ItL 

. *-LT-¥-£>±»8JttBfe£L3to ^^^7 0.7M tf) RIPAA y T - ( 10mM 

<7) r- U X . pH7.4. I%^ft^y3-/1/1( Calbiochem Corp., La Jolla, CA 
] . 1 % CO h ] J h > X - 100 t 0.1%£DSDS, 5 mMcT) EDT A , 0.7Mc7)NaCl) T 2 HI 
. * LT0.15MCDRIPAA <v 7 r - ( 10mM<7) h U X , P H7.4. l%cOT*^r^3- 
/l^Bt C Calbiochem Corp. , La Jol la, CA ] . 1 % <D h L> h y X - 100, 0. 1% CO S\) 
S , 5 mM60 EDT A, 0. 15 M CO NaCl ) *T 1 0 gfe o Jfc 0 10 0/* 1 £0 1 X <7) SDS Sfe 5pf ( 50mM 
CO h U X -HC1 , P H6.8, 100mM^ yf h — ^ , 2 %c?)SDS, 0.1%^)7'n 

^ 7 x x — /i^ y - s 10% co if y -fe n - )V ) £ # *r y r t 2ra i. . f Lt f ^ot 

yyfr&io%<n#VT?V *v rs Fy;K»ISf ft. fsm, 10 ? u - y co ? 
■fe 9 ^n^y^ftlivna? & i t * ^ L . 

&MLU 

9 5 y k * # tr » as co * r t§ * l m m A» * « « t ± IE CO il 0 tilLt. «t 

^^i^E^SiVIIif (^U-y 544 if) Xliill iSVUH^F & 50mMcO h 
U x P H7. 5 , 0. 1% co bsa co * 100// l ks3r4«t'5t*RLfco * coiS^ft * 1 
00// 1 CO VHH^^SlfiLiK (George King Bio-Medical Inc., Overland Park, KS) 
Rlf 200 m 1 C0hoy#75^f yC ( Dade, Miami , FL ; ^t¥Khny*'7° 
^ Xf- y 23.^11. 8mMCOCa ++ £ ^ O ) iO^a^-Mfco i«77^^iiSl 
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<S. #1 9 4 V — ( MLA Electra 800, Medical Laborator, Automation Inc., Pleas 
antville, NY) f 'ff ^ , ^Ltli^SJ 1 : 5 — 1 : 640 CDSR$«jES7°- 

/Ph hii ( i#ffi/«i<oviiH : F*Stt**£fc:-£tfJ: i 3fc:L'r*S ; tt * & H' 

•f- - & * « 9 x y mmm mm & r - ;u -r & z t t ± 9 m» ) t#iLt„ m * ft 

1 1 H ^ <0 if »U a n ft ft ^ t£ £ M @ vS tt £ ^ $ ^ ft: » 3l2{4rj>-hu-;P ( * 
h^vx^x^b) BHK ifiayf-f y h y-f^il (+/-b'^S>-K) s if4i 
fflVllH : FatfaScfifflVlllH I F*f63a , ^*2«<0W«I#K«e(=o^T<0«SIIi*ia 
fc o V> T CO T -y -fe IS m £ S "T . VI I H ^ i§ ft {4 n y h u - )V V ~T ;K; it < T 



& 2 

g > mmrnrn (sec.) 

n y h a - ^ + K 1:5 33. 1 

1 : 10 33. 4 

a v h a - ;b - K 1:5 34.3 

1 : 10 33. 2 

1 : 20 19, 0 

1 : 40 21. 5 

1 : 80 23. 3 

efe^MVUH? ( # 6 ) 1:1 33. 5 

( # 10) 1:1 32. 5 



ffimif*MX(±^^Vllia^(0|^^ n a n *XH^X(4IXH^covWix^i: -f >- * a. 

h l „ -e l t * co fis tt ^ * m m r -y -t >r x (4 # u r 9 u ^ r s h y ^ « m * 

iCJ; 0 * - 9 - L ft: . 
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mmMUl 

&&MviiH^ co , aiH^CS LX coif £Sviih^ hm^-f &mJi%.V % co 

co — isirv-fe^f tffiLit. 
«M[iiSBiiiiiit«iifc:aBafca««-aT'yfe>ffc*jv^TiftsEtfc. 

«if , -£*<?)»£SvnH?&tf±#LT^<*<7DVIlH?^Stt£iI-&IS 
ittJ^TM^t. V 1 1 / V 1 1 a 7ng@ 

« 'ft co Pfi « « , ±#LTV^<*cOVHH^3ES***tfT'yfe>ffcfcV^"C. X 81 
B§ m CO m ± t LX&tb t>ti&"C$>*> o . 

M K if y T ;u * co v 1 1 H =? iS 14 co ft (± , IE # T - ^ jAl «t * co v 1 1 H iS tt £ ill 5£ 
*L*£11l*sfti§lco^--fe>'^-> ; i LtlflL^o V 1 1 H ^- *g tt lc T co M 
2p ft It li , 1 : 5 *» ft. 1 : 640 CilfS U y^lffll (PBS) t" « IE S 7 - 
A'JfiL»<0*8?jRJ!l*JIJ^TflJ«Lfc. r«aW«)tft, IE S JfiL m A* m SOOng/ m 1 
^ VI IH^£#fr£ tiffin tcLTfct. L T £ ft £ imfi[cOMtti:#*L7t 
. 100// i coviim^xmmm , loo// i co jh iK * n ° n a # 200/< i «>ny^7 

■7 X f - y - C (Dade , Miami, FL ) CO -fig >fa £ ML A El ectra 800 g t& ? -f V — X' M 

mmmzmmi- ztztbizm^tz „ m m m m $■ » a -r h it * , :»iasstt»« 
- h= y -f — < i : s = ioo% a tt ) *t , # t ts w h m m ^ is t l x y ? t l 

£ CO T v -fe -f ii , iP^aftWllH^SEafti-^tfSHIfij^l^ifcacOJfllitJ: 0 
jjtiitt^Sft^-*. # 9? £ PBS ^titciO^coS^H^ra^S^fllS 
tt^iiCLt. 1 : 2 co A 4- ft «? * # - m. MX h h . «SII± 100// 1 t 
L)t. ^ a - y r # io j RV r# 6j t^^fj 2lS«b h VI I H T Ser 3 4 4 -> A 
la S£»#*ifl5|Hlt:tJ^-rK«L&. WTco^tfS«co^coS*(±. VI lif 

o * ifi m jz ~t s t , v n a a ^ a ^ ^° - ^ > ^ - ^ ik t -r & £ 1 1> ^ l 
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A3 : Ser 3 44-^Ala ^ ft W K «k 5 21 £r T -y -tr -f CD 



Ser 34 ^Ala B4A1 BHK s< — -tr > h 

^D-yfJo. igift* igjftS 3 > h FWa 



# 10 






10 a 


1 10 /i 1 




0 


70 


# 10 






20 a 


1 10a 1 




0 


51 


# 10 






30 a 


1 10 /£ 1 




0 


43 


# 10 






40a 


1 10a 1 




0 


34 


# 10 






50 fi 


1 10 ii 1 

1 _L VI J. 




o 


28 


# 10 


(-K)B 




20 ju 


1 10a 1 




0 


78 


# 6 






10 /x 


1 10a 1 




0 


74 


# 6 






20 p. 


1 10a 1 




0 


56 


# 6 






30 a 


1 10 ja 1 




0 


46 


# 6 






40 a 


1 10a 1 




0 


41 


# 6 






50 jet 


1 10 // l 




0 


32 


# 6 


(-K) 




20 A 


1 10 ju 1 




0 


85 


BHK 


3 > h D — 




0 


10 a 1 




20 W I 


91 


BHK 


3 > h □ — 




0 


10^ 1 




20a 1 


107 


* 






• 3 y jr <j •> 3 










ft#© 


P§ §i © fc , r ( - k ) j 


tm Ul 








ffl 9k a t? * ^ 




mn 







Zfi hcr>mmit . Ser 3 4 4 — Ala ■«£*'*-4&VIlH : P<Z>3daft!&*, S * flc # 
ttftat^^VUHftl^L, -5- L X % m. v 1 1 / v 1 1 a H =t co T n « S }g tt £ PI 
ft^i^SL/t. iot, Ser 3 4 4 ^Ala t hVIlH^^Mtttf^Mt 1- VII a 
If hl^U ^ L T IS SI i: Ltt hJfll»»t>^xaV/XttlXH^iOffififl:*|fl 



3 * . 

n a m i v 
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PPACK b ^VIlBrpgQRjSS 

ffl m VI I H =? £ h^yx^x^ b^t'-^J**? -*RMMCD*Z*MmZittz , 
£ CO ^ >- 7 m %3\ m-t h -T h-C^^^e^t-liXix^Thim^ ( Biochemistry 27 
: 7785- 7793, 1988 ) „ Brinkous^ ( Proc. Natl . Acad. Sci . USA 86 : 1382- 
1386, 1989 ) S.^Bjoern and Thim (Res. Disci. No. 269 , 564, 1986 )t IE f{ CO 

i»)i:Lt«iiv'jgttft$t/; t z co m mm mm m z ® w l . r £ t . fit 

# « L T IK * B§ <0 « JK * T if fc . i^*««*t^iX{CCaCl 2 *W*)ifflAv7r 

- £ ffl ^ , r-*Vj»^n7h/5 7-f-(:J:t)tBLft. VI I H M ft £ EI 

V h ^ 7 7 4 -Ig Sr flj ffl L T mm L . i £ T-VIIH^ £ CaCl 2 ^ tXNaCl CO ^ ft ? 

50mMCO b U X - HC1 , 1 OOmMcO Na CI , 5mMCOCaCl 2 , pH7 . 4 * (50 ffl j£ V 1 1 a H -f- ( 
1 ju M ) £ 20a< M CO PPack ( D - 7 a - IPT 7 - 7D ij il/ - n 
n^f /I-t b y ; Calbiochei, La Jo 11a, CA) t 5, 2025. tA" 60^- -f V ^ a. K - h 
L tz <, & (3 % S * « S 2288 ( H - D - 4 V tt >f >- y - L - T n U - L - T )V 

- y P - - h nT— U H ; Kabi Vitrum AB, Molndal , Sweden) £ # if ^ >y V T 

- £ D\\ X_ X 2. smco^bffimRtf 0.3mMcO S 2288cO ft i& it JK t Lit, P - " h n T 
-U>-co£f££»;tL. HT^^hn-zH: LT*«iaviIa E3f* ffl^fci 

* t Jt K t . * <7D fe * 1± , VI I a H ^ j6* i ft CO R JE * ft T ^ t S £ t= 

DEGR — VII a H fP CO £ j£ 

fflJH b h VII a If £ ^SS^JlVtCieKcO il 0 (C L til L . lOmMcO ^ 'Jy> 
A -y 7 r — , PH8.0, lOmM COCaClg, 50mM CO NaC 1 tf CO ffl. M V I I a H f £ l.Smg/m 

l*o»iet=#!RLJt. I@H 2 o tc jg up L T n jfc lofli M #J * ;k * to ^ >- ^ - L 

- Glu-Gly-Arg-? WO * }V *r V > . DEGRcK ( Cal bi ochem . La Jol la , CA 92037 
) £ VI I a m =f- it M I K . 37°C -C 2 h CO -4* y * a < - 9 >" ^ , m 2 CO lOfg J§ M 
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)V M. CO DEGRcK £ £ CO ?g ft (C 3D X. „ * L T 37°C T Jg 2 B§ Pel >f > * a < - h L 
tz . SH 3 O lOfgiiflJ^ /l^iODEGRcK£ VI I a Hf SD £ , ^ L T 4 °C T l>7 16B# H 
--f y ^ j. ^ — h tt, & DEGR — VI IaHf fyr/t/S h U X jjg fff ^ * (0. 05M 
<7D r- U * - HC1 , O.lMONaCl, pH7 . 5) t M L T 4 T + # 3S #f L ft! CO DEGR 
cKSr ft T |5& U £ . 

£ CO SI* DEGR - VIIaH^fi-&W£XaH ; f»fiJK£«T'y-fe>ffc*JV*TjfiliD 
EGRcKcOft ft C-5^Ti(j|Lft. £ CO DEGR - VI I a H ft ?g ft £ ft M t t- X a H ft 
ts ^-feiEttif S - 2222 t — *g iz M t tz . £ O 0 5fcii£-£DEGRcKii X a H 

f CS^tSIH 5 ?^ , ^ftfeX aif ^Ifeffitt^IWtl h . 31 JSI DEGRc K 
SXaiffi^Sifc^/M^tiikli, J§ M 4> tfO j£ K DEGRcK<5D K )V . M . X 
aHf HfeiStt^IS^ISt^f^^Ifll&t^^t. DEGR - VI I a H ft 
il ft CO # W i4 . iffi SI DEGRcK : DEGR- VII a H ft O it * HJ 3t W 0.5%* 
it i ft & £ t £ ft L . * fLfl^T T y * JR fcfc W" 4 DEGR - VII 

aSfti <9 IS ft ft PI « (i m m DEGRc Kco ft ft t * < t> CO T ft ^ £ t * ft Pf 
ft £ o 

7 7 h CO ft ft ffl IB m ft T • X a B ft g ft m 

fo.&<D¥mmmmt:fflmmmmnm=F<?>ft&iz-r>\ / *x. xh?»x a h ft ^ « 

7 -y h (7)lfll ) Sft if ffiffl ( Clowes^. , J. Clin. Invest, 93 : 644 - 651 (1994 
)) 2r96ft±n^Tft 7 y a. (American Scientific Products, Chicago, I L )tC ^ tM 

m m m ( * 4 ) tfeut^x/^D 8 , ooosffl jb -c r 1^ - h l . 
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500ml <D Dulbecco&^Eagle igfljj (DMEM) (GIBCG-BRL, Gaithersb 
urg, MD. ) 

lO%<DM}&^rMm (Hyclone, Logan, UT. ) 
1 mM<D tf )V \£ h V V A (Irvine, Santa Ana, CA. ) 

0. 29mg/mlcD L - if J\> y I y (Hazelton, Lenexa, KS. ) 
1X©PSN ; (100X ii 5 ng/ml<£> •> U > . 5 mg/ml CD X r- 1/ ^ 
Y^^yy^ 10mg/ml©# ^ V -f y (GIBCO-BRL, 
Gai thersburg, MD. ) 

37°C f 48B# IU CO ^ >- ^ a < - 3 y m , -e^±Siffi^*JflL«igtffit^ML^ 

5 ) . 

250ml ©Dulbecco^^Eagle 3g±i (DMEM) 

250MmlCDHam F-12ig-±te (Fred Hutchinson Cancer Research Cent 

er, Seattle, WA) 
1 mMCD tAtr>Rf HJiji, 
. 29 mg/ml© L - ^ Jl $ I > 
20u M<D b 3 y X 7 x 'J > C JRH, Lenexa, KS. ) 
5//MC9^^Xij> (G1BC0 - BRL) 
16ng© -b !✓ — ^ A (Aldrich, Milwaukee, WI.) 
1 mg/ml©^ltn.?S7 ^ y (Sigma, St. Louis, MO) 

Zix t><r>mM$: 37°C t7M^f y^f U. >- ^ a < - 

^3 >-ft. PDGF-BB ( lOng/ral ) X it 10% CO Jfe Jfi 4= Jfll iff * Ml M M Z_ X « » H =? 
fi*I £ JPJSt t (Taubman £> , J. Clin. Invest. 91 : 547 - 552, 1993) „ — ffl CO 

f ff*7 hwisaca, * jn at *b co h * *s e t o ^ t ^ - * - -t & ft . pdgf 

X(±Jfil?fcOVWfLt>^-i.^^ofc 0 6B#ra1«-<>'^J.^-^3>'f*. lit fVI 
Iaif^IBt lOnMcO ft»aiS"CJn^5t. — -fe -v h CO ffl (i B tt n y b a - ;P 
t Lt, V 1 1 a h =? ii Ja i T ^ £■ . -r eo $h US * 37*0 X' 2 b# n >f y * a < - h t 
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s -^LTHEPES A -y 7 r — UOmMCO HEPES , 1 37mMCO Na C 1 , 4mMC0KCl, 5mMC0CaCl 
2 , llmMCO a - X , 0.1%<7)BSA)-Cgt-3 3t . ift # f£ , W JS * 5 mMCO CaC 1 2 (7) 

flP L 3t h U X |gff A^7K CO 50ml/ ^ x ;KO 200nMcO IDL Si ft g thXBf 
3r a h L £ . 25// 1 CO 0.5MCOEDTAS.y r 25/x 1 CO 800 /t M CO S - 2222% ft JS 

(Kabi Pharmacia, Franklin, OH) £ # x flP Z. tz . Z tl t> CD 7° U 

— T- £ 'f y^f M, & \^ T" THERMO MAX Microplate Reader ( Mo 

lecular Devices, Menlo Park, (A) £ ffl M 405nmT" # W L Jt , 

^ 6ISVIIaaf ^l^i/l-i?), 3yho-;l^^x;P ( VII ag? * jgjn LT U 
* VO ^JttTco©JRco±#Sr^-To «JR«±#J4^x/K>3tfT^J«LfcXaH 
^cou<;kai>'^fea*ifem*tfeS^feMK«co^cof^col»Sc05a|Sffl-CS)S 
. dcD^-^-ii. pdgf- BBXtelo^cofl&JS + JttMmWti^^MJI LfciWJet: 

m 6 



ft* * > ~7 Jl> OD 4 o 5 

3 > h u — 7b . 043 

H * .247 

PDGF-BB .360 

10% FCS .342 



Zti ^> co IS JH ii: , 5'/ h<OJli1fT#»ilOlft<0«Jtt*JB±TXH : F-*»6XaH : F- 
DEGR - V 1 1 a H T tg J: & IB AS ^ JB % fe jg tt g 1 g 

7 -y h co jfo <8= T jf ft IS Jfe & ± IB co m *) t T 96^ *§ It -r 4 v $s * [z 7° V - h L 
.1 ft £> co ffl M £ ii IE <0 &S ]fo if tgffico *T'72iSf t „ UT10%coB^i'E + 

hp » * m jp l -c 6 m m m w l , mmm =f % mm l ^ , mmm. A* 77 r-« 

^ (aybn — )V ) „ lOnMCO VI I a H ^ X l± lOnMCO VI I a H + lOOnMCO DEGR — V I 

iaif ^^>)x;K:fti/;„ <r <o ffl M £ 37°C t2ei0^a^-hL, JJc 

*C HEPES A./yr-ti^t. gfejf m . i ft h CO *H IS £ 50 ju 1 / ? x )V CO 200nM 
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«Xif ( 5 mMcO CaC 1 2 <50 S§ JH 3 ti tz h V X M ffi i£ tl * t£ ) fc 5 ^ HJ -4" > a < 
-Mfc. 25a< 1 <50 0. 5M cOEDTA#.t>"25,u 1 (?) S - 2222(800// M ) % ■& W. * H ( K 
abi Pharmacia) £ # x /I' lZ j}U X. tz . £ CO iffl 9S £ S S T 40^ >f >" 3r a < - h L 
ft. ^feStt^iK^MOtLT 405nmT^W L ft . 

* 7 (2 , V 1 1 a H ^ CD ^ X" J® a L ft ^ x 7k K it & ^ VS 14 CO f'J i& . R tf DEGR 
-Vllalf jVIIalf ^-StM >-^^<-h L ft t §OMift«I»iSt. 
<! a ^ cOlSSii: . DEGR — VI I a H ^ j5* VI I a H ^ IS ^ (C k o T CO X ^ W ft St ffJ t t 
^flftXS^cOXaHf 

fcMSStt-ffcfclfiWL, * CO f£ co S - 2222I& M CO M 31 * ffl. W § £ b £ * t T 

Jg 7 

H > ^ A- 0D,c = 

=i > h o — ;l/ .035 
VHaHT .342 
VH a ST + DEGR Ia@f .073 

mMMHU 

5 -y h co y a ffi M B =fc £ o ffl JB m m % fe a iffi co degr - v 1 1 a H ? tc J: & fi ■» a 
tic ff '14 PI g 

5 -y h CO IM f ¥ *B jfc £ 96^ ±g * HR CO 4> iz 4 , 000 W M / *7 x iz tJ T „ 1 
%«9J»K*A»<a*2raLfciilWiStt<04>T:ri'-t» L ft ( « 4 fc la co 10% co jfe 
ig^Jft»T"^<) . 5 Hi, ^ cO i§ iffi £ |& * L , ^LT±#LT^<iS^cOVII 
aH^W*, XiilOnMcO VII a fc _L # L T ^ < jft & CO DEGR - V 1 1 a H T £ M ft 

t m it tz . i co SB fla V 1 1 H =F S ft t 37 5 C "C 2 B* S -< y 4f ^ ^ - b L ft: . >f V 
^A^-^ayfJK CO $ffl 2r ^6 V> , f LT h 'J^lf t«**cO 200nMcO X H 
=F 50 ju 1 t m i& T 5 ft A > * jl ^ - h L tz „ # ^ x 0. 5M CO EDTA 2 5/x 1 R 

800 At M CO S - 2222 ( Kabi Pharmacia ) 25 p. 1 * tU X. , ^LT^C0 7°P-h* 
S & T 40 ft -i y^^^~h L tz , ^fevStt^ifacoMDtcLTv-Y ^n^-^ * - 
7 1/ - h 'J - / - T" 405nmT- W t ft . 
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m 8 (3 , ^*;HcJni4VIIaH : P^)*^)±#fc:ff'3?fifia5tt«OS-§-Jlflt*tt 
±#^^-T» DEGR- VII a Bf f: lOOnMtf) VI I a H ^ *0 fi ft * WJB C 2m * * i: 
(*9) „ »6S!ttt:tS It & S^MteffttPI^**® £ £ o 1 : 1 (0 * /Pit CO DEGR 
-Vllaif : VI I a if t± *t 95% CO % feStt * PI * L . iixt«f-?-li:. 
DEGR — Vllagf 

as vi i a if j: o^wia^iiffl«8iaft;Mt-i>. iscs^m^tuus 

ii^LT^S. it DEGR - VI I a gf R t/VI I a Sf ^'ilHf *f L T N ^ 
<Z>«fn;fj£*-r&$r&. Z ft h (?) 2 m <r> ft ? % m >V ktT M z- tz t S fc « ft § n 
6 PI W K ;P t± * ft t3 if ft < 2r T fo h o . 

* 8 



W a S?IS (nM) 0D 4O , 

.10 .005 

. 39 . 025 

1. 56 . 058 

6.25 .111 

25.00 .154 

100.00 .208 



m. 9 fS DEGE - V 1 1 a H f £ «t S 7 >y h CO ¥ }f I® M M ± T (7) X a H f ^ fe VS 14 CO 
S-^-MtfcffttPl W * ^"f" . ±# t t < ?SmcODEGR- VII a Hf £ lOOnMcOVIIa 
If t-glM >^ <- h t. * UXaif^feiStt^lfiSlf S - 2222 



(4 1 ) 



1 1-5 00408 



ft 9 

DEGR-M a (nil) 0D 105 

.00 .208 

.39 .176 

1.56 .116 

6. 25 .073 

25. 00 . 026 

100.00 .014 



»T jg 'ft IB a H f T -y -fe >f T <n DEGR - V I I a B f X & X a H f £ )% 



JfflUtii4L!t, filHf Jt'V*n7^f-fe^ • •fel^h"i>'X ( Saccharomyces c 
erevisiae) (Shigematsn h , J. Biol. Chem. 267 : 21329- 21337, 1992)£ 1 £>?fe 
aSV'fflLfc. "lig'ffi 111? i±Dr. Walt KisieKNew Mexico ^ ^ , Albeque 
rque. HMjfcj: 0»8aV«ttfl:?ft.'C^4, 65. 9 1 £7) nT & ft ffl f» H f (2 . 2ju 
m ) , 29.0 m 1 CO PCPS ( 1 raM, Sigma , St . Louis , M0 ) , 29.5 m 1 Ot 1 XHf ( 
4. 1m M ) , 2. 77ml <7) HankA >y 7 r — ( 25mMcD b U X s pH7. 4 , 150mMcONaCl , 2.7 
mMOKCl, 5mMcDCaCl 2 , 0.1%cOBSA) £ # tf K J£ *M ft * M M L Jt „ 40 M 1 CO ffl 
Ilf /Xlf ig^tt, TBS X" * K L 25ju 1 CD VI I a If. a TBS T" ft JR L 
£ 25 ju 1 CO DEGR — Vila Hf ?)967v V ^ ^ n ^ ^ - 7° 1/ - t « # x ^ tl^ 
>fc . 10 // 1 CO S - 2222 ( 4 mM ) % -fe J! S ft £ ? x ^ CO R JCE ft £ JP *. . * L 

-TU - h >J - y- T 405nmT' iHfLft. 

XHfcoviiaHfSttftt~-ov , >TcDS2itft8£cD}£5g£. DEGR- VII a Hf co^ 
#fcTTJn£&±#LTV*<»ie«>5VllaH : f*fflv*TfTosfc. * 10te * JS & 
{4. fc in* S VII a If co -I- co ti f# V> , ^feiSttcOS#*tt#tt 

feSifc^TK^ « * M CO DEGR- VII a If lOOnMcO V 1 1 a H f CO |BJ 
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- |± . DEGR- VII aif *s»j«ttailf tnt^^|$VIIaHf«g^tt'>t 
Oi^WSSffltLti^ ^ftMfeJK*«S- 22221c M^S^fe^tttfett 

m 10 

m?m-&mm<D%mo *^*«o«ibt±»feiiRSst s -22222-^ ^ 



VII a Oifi (nM) 



. 78 



. 168 



1. 56 



. 288 



3. 12 



. 478 



6. 25 



. 694 



12. 50 



. 764 



25. 00 



. 790 



50. 00 



. 738 



100. 00 



. 770 
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& 11 

3z&w a @? fD^^TT 5 © o]"j§#*aa&H : ? J;:>stt- £ DEGR- vb a m 



DBGR--WI a g?©SS (nM) 0D<„5 

0 0.810 

50 0.750 

100 0.609 

200 0.296 

400 0.167 

800 0.083 

1600 0.055 



DEGR - VIIaH^tCj: & <S El CO ffl g 

« * I* HI & HT ^ DEGR - VI I a H ^ ^ » S S * — * — ^ 4 it * * St T * >f £ 

t te co a o m m l -t : 

fit * H *0 fc UfflU^ltF 'J A t j; 0 * » Jt 100// 1 (OiEf ttftiS: 
TBS ( 20mMcO t- ij X % pH7.4 : 150mM cONaCl ) # f? Ui^i^ %-iS^cODEGR 

-viia ioo v i t Jn i. . iwtyr/Uig^L, * L T 37°c f ffi # t -f 

y^fa'v.-l Lit. <! CO "9" V T;L- $■ El ectra 800 g ft) Coagn 1 at i on Timer (Medic 
al Laboratories Automation, PI easanti vi 1 1 e , NY) t,Z Jd z_ tz „ >" =*f a ^ — ^ 
3 y « , 25mMC0 CaCl 2 £ -ft tf 200// 1 & M H f IIS M St £ DEGR — V 1 1 a H =f- M M t Jd 
^. ffl Si H f M » A 14 «r m & $ IS fi « 4 * W t t IS <o * £ * ft SB ft t Uff 
"3 . *LTbbj||iait:ti(t4«H&BI!»-r4iE*fco^T«tt'fl:Ufc. tt 40# to 

£ 12 (C 7* - * - (4 s DEGR - VI I a H f CO fln t * < & * B# |g| CD ft ^ * fife 
#tt*8;*: £ . JflllS^cO 1 ^ g /mliJ fc'ffil^DEGR- VII a if CD & # i # <S i& 

m m co ^ mzc m ± z h fz t> l ^ . 
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* 12 

Factor W a . 

DBGR- VII a Hfi:l^' < Jgttt ^&^M#c#tti|| 



DBGR-VflaS^ M^H^PhI 

C w g /BUM*) (fJO 

0 40. 7 

0. 5 46. 2 

1.0 50.8 

2.5 64.5 

5.0 108.1 

10.0 158.4 



mm mx i 

DEGR - V 1 1 a H ± \Z X & !k 'h MW W. W 

DEGR-VIIaHf J, ^ b h«SWttS(t4»«W«WK:*-^<»IRJ(ll«»ffi 

2r *f W MLumsden ( Blood 81 : 1762- 1770, 1993 ) IZ I 2 M CO M "9 \Z L T b b 
& V^>T f'Jffl t tz o fi? 1-2 cmcD bbf0i&|RK«£&9ffll,. tA -5 < D iM L , 

•e l t m m. co \h wl r xf m 50% co m s £ n k> i& < £ #> <c ia a> <^ ^ „ * commz % 

I , £ ft t= i v ^commmtz mm v tzmm* zcois^ > h*-frLx co a 
5^/HfcaejH/hs*-e<oiniifc»iiirta»tfc. m w * * ft is m §b © -c co nn 

JfiL >h $C # f( CO RB. W £ CO DEGR - VII a If CO If If JiDEGR- VII a If X\ti£. 

tlt-^ifc. «#*attfc»llit60*iaa«||^LJt . 0.005mg/kg<?9DEGR- V 

I I a m =? & # * # JUL 'h £ S m £ KB * L 7t . 1 . Omg/ kgCO # - 7 X a Si X it . ^90 

%n n wl * fit w mm i at^stfcuti«§nfe . 
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Zflh<Dr-9-\i. DEGR - VI I a H =f- X h ffl M H ^ CO PI W & , & tt JdL * « 

Jit. 
H Hfi gj x 1 1 

DEGR - F V 1 1 a \± A )\, - >- ML ffj )£ ffi £ jjg ft T £ O - A jffi CO V ~f CO ML *g S 3% 
3g J 1 g £ & 

DEGR - F V 1 1 a £ s ^ ; — > SSSL V ]& JjSc ffi £ U ft — a - ^ - 7 > b' * 

ffiifc. ;«i»tf)na<#eft£?iitfc^ -e l t ml « Jt « 3& js t *f 

■t4fitJllHfett^-^«I^)|F*l^)fc«>«0fi#=Sr ; ETA' , C*4; t # H HE $ ti T ^ s (G 
imple^ , Circulation 86 : 1 536 - 1 546 ( 1992 ) R X/ Rogosta £> , Circul ation 
89 : 1262- 1271 (1994)). DEGR - F V 1 1 a 2r fp flff "T & ft £> lZ ffl ^ & «| ifej ^ f 1 ' ;K2 
* £ Ragosta itfJ§t~Si /, <.£>tl'ru&o 

»>1f^*l(FP*rrtftJtK:J: D 5 mg/kgco ^y7 ^' y & t>* 35mg/ kgCO *r 9 S VX'M 



m $ ^ ft , ut o ta l ft * c' * y v 27 y - 


y #t Sr ^ 5 - U 


SAL 


ft 




m m tz 


i 






y ^ L 


T 




Mm. % 




-e L T X T - £ 80ml /rain 




t l:i 


D 




$ itfz 


o 






•y y y 


^ 


L , 


f U 




» * * Bfc * L ft . ^ n * tt € SB JP E i 0 


it ML J *t » t ft 


. ; co 






y hi 




K 9 D -y y° T" ft # L ft . « gp ffi f* (4 1 % (7) 


1/ n ^ -< y T" 




g 


L ft 


. 


CO 


ft, imitA^-vjfliw^jftfBi x- 1 


CfefcO 1 % CO 




-f 


n — 




6 
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* tR ffi W M £ ^ L T , ft F*J SI I? M £ 7" 5 > h -0J M t i 0 K 0 ffi L , f LT*S 

£ $6 !fe L 3t «, ft 1*1 II If M 9 X A -y ? A a. - 7' (PE - 160) £ * A L fc . 5 X 

tSiL)t. icoa^^^r^^-if^coffrft^T^ttLfc. ft ft 3i £ sd ik £ y 
^^hflJHfciOKOaiL, *L.T*i8l£ilS&Lfc. ilflllf ^^Lt, 5F 

MRXS 3 U Xfn - ^jKOSfeSOfcftfcfllJlltLfc . 20mg« ^ 5, p # >f y £ » 
M I*] ft If L . 3 y h n - )V co m # ■ A ffi A ifi M JUL « » « £ . *fc±«53»iac 
*> £ "9 ft If 3-4»l«o;i//57 4 > £ f 'J ffl L T A » M 3* 0£ « A (c IE H L £ 

5 F Berraan f] f — f/PHLTfjolt, 

Berman^ A-A/KO|&£Of£.. 0.014 ^ A O # -f HV-l'^-^T^ttAt&IR 
CIAL *LT:*:»lR#tt0>±:J5rfciI«L;fc. 7;^nX3-7*M h' 4> «o t 
T" „ 2 . 0— 2 . 5mm CO jg £ y >f X CO A ;k - y jflL <ff ^ # A - A ^ £ W A L , -t L 

?-KJ: 9 6*»ffiC60&HA< 64 Lfc. 3B«i<tiLJ, A < 6 i L CD 
IH60#*>lfflM£tJHT£ifcL:fc. ;flISJ#lil:^lt«*«?cIMl:l 

L . 

)V— yfa^.cr>& ^ JfiL^^j£# A- A tPZik^M*) . f ITBenan^f -f'l 
£ A UJ M * fg CO 3 cmft <o ii B fc S # A L fc . i»S*/M»fct4fc«>, 20 s co y 
H^-f>-£ifiM^lft#t^o 7ciM«V^;K:lcii»/'J.yHJIIU % K 
OlffffifctHtLfc. <Jtv^T*f-f^iED»^fc. ft II » K * 3 - 0 ffi \z i 9 
JB tt A « *e n 
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mm^TCT) DEGR - F VI I a W7°n f a y K' y SSyiS J l^ilk ntl W t> - 

5 x a at o is fr , *'-7xaif£?)ihrff , ava8jaaw»T30ftci)iiLft 

. l-2ml<7)^x>-K^ajfil^^ffi#L, f LTTnbnyh'yeiStifSIl/ 

3 y h n — A- & £/ DEGR - F VII a ftttlft tfc It I. 7n h nyb'yi^S^t- 
?-tl,^to(:KT«l^lil»7 7 JflfflLfc. tJt « JflL ^'J ^ Lt«? 
X y gg-f r- 'J7A};-l(;ift^25Ai 1 «Mi7t^'iIJ 150^ 1 CO TBS (20m 
MCO h U X s P H7.4, 150mMONaCl) \Z tU X. tz . I « t V 1^ L , f L t El 

ectra 800 iU Mj $t tSt V — (Medical Laboratories Automation, Pleasantivil 

le, NYHC A ft 7c . O^fa^-yayft. 25mMC0 CaCl 2 £ tr 200 ju 1 CO t- n y 
,f 77Xf yil„ n „ (Sigma Chemical) £ Jt % M K ,& £ JD £ 7c . 3yhP-;K0 

*7 ^ Jftt. IK tc tJ ^ T £j 20» co fi 61 B* 13 £ «, 7c -T h n > # 7 5 x y £ Jf ft Si £ 
L *c . 

3 V h n — )V a V DEGR - FVIIaiIL?t7-9' J fi*«UlIty7;l/4' CO DEGR 
-FVIIa<0ii*t*S^4fc»fc:ELISA T -y -fe -f Sr f 'J ffl L 7c . £ CO T y -fe -1* U 
S-t FFVlIty?D-f;l/j5i;ft(New Hexico^?«Dr. W. KisieDO 0 . 1 M CO 
I|A' 7 7r- pH9.6^C0 2 . 0 /« g/nlCS^I 1 ft ?R . atf 965X7° - r- 'V CO 

i oo ju i / ^ x ;k *c <n W. to £ ts . S^t7U-hJ 4t;t-t^ y^i<-b 

L . iXliT'jJE^^S- 'y y t — (PBS, pH7.4, 0 . 05% (7) Tween 20^-^r ) £ f ij IB L T 2 
0 3c » L 7c . *S»Wi^»fi<0^n^>'/ll'>i*3t) 200// 1 <7) 7" n -y df 
y :JOn' >y 7 r — (PBS, PH7.4 , 0. 05% CO Tween 20& IA' 1 % CO BSA # W ) b CO 37°C 
T 2 hr fc 3o iz h 4 y ^ a ^ - y h y , -e ft St < ft » A -y 7r — SrfiJffl-fS&fr 
"3 $L L if 7c 

7" o >y Jf y , 20— 0.027 ng/ilt ffi H £ DEGR- F VI I a CO fl ?P ft ^ ?IJ 
£ s 100/1 1 / -7 x A- T 31 ffl L 7; IS R *j V JfiL ff O ft J? 3£ ?(J (7n7 + y7^7 
7 r - * T' 1 : 100 — 1 : 4000 ) fc — H fc SD i. 7c . * A" J 7 ^ > V xi — )V b L 
T HE & a -7 "9" JUL UK £ ffl ^ . S^"C7l/ - b Sr 37°C T" 1 h^Jf i \-y 3 >' 
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L » t T gfe » A -y 7 r - X 4 HI m » L tz . 

DEGR - F V 1 1 a \± 7" U >y * V 7 )\ -y 7 y - tf W 1 : 1.000 # |R m CO 7 ">f ffi b 
h-FVIIrffU^O — f/l/Sft (New MexicoTv^cODr . Kisiel) CO 100// 
A'Ttf5*Jllfc:J: 1 5tftiBLfc. 7 - h * 37°C T* 1 h -i > * a < - i/ a y L . 

x m. ft a -v 7 r - X- 5 m at * l £ . ft n w * fit # is (± 1 : 2, 000 * jr * 0 

fit - ^ • H f d f' IgG - ^ ?1 * ^ y / - ^' 3 y y i y - b ( Tago, Inc. ) 100 /x 1 

/ i>7 x. )V* m^XWi&Ltz « 7V-h^3Tt:Tl h>f yJf a^-j/g VL, L 
TS9'W7T-t6Hft9Lft, ft a t s 100 /x 1 c*)X«?§ iffi (0. 2M CO ? x y 
m ^ y 7 r — pH5. 0 4 5 CO 0. 42mg/ml CO O - 7 i - 1/ > y 7 S > ~ SIS C 0PD] 
. 0.3%cOH 2 0 2 ^-W ) £ in i . SiS-Cl~3^f*, f&ftKJB £ 100 ju 1 / ^ x 
mi N (D H 2 S0 4 £ M I h Z h \,z X 9 # jh S ■£ , »H?7l/-ht?On7P- 
h^SltT' 490nmtCi>V>T „ JM 91 V 7° )V * CO DEGR - F VI I a CO ft g 

14 , **ncOicocOA 49 offl2r DEGR - FVIIaiUPttKO-tflfcJfJtS-frS £ t ti 

T n hnyh'ye^St/ DEGR - FVIIaSiJgl^/PK^^TOito&T^TVl'CO 

*«f* *i3atxi4<o**L jr^fcjs-t . -r- ^ — tt«sn<o»iHifc:oi^T s^-r . a 15 
li^izmmmmcn & t *6 £ ^-r . ^t^^-xc^^t, degr- f vii a 11 1 
!tiftti^-5xft}f 1 mm m co m & x m ^ 7° xzi b u y y mm z ^ l , ztnz 

SIliOK;! if o . DEGR - F VII a ffil K;KO*«f (i 1 hrCO B$ H 
fcV^TltViJtSltt'fO DEGR — FVIIa K/I/J^L, Jfil it * T 2 ~ 6,« g/iltl 
BU 3BB , CIitt4* 1 fc:fiV^«aiU'^;l'i:*-5St. 1 hrgtlgL^DEGE- F 
vilacou^^liTnbnyt'y^riWlSlMt-SL. * ti \& IE lilt W *r to. 
SI * DEGR - F V 1 1 a X i n vi trot X V / L , f IT b O y ^ 75 

xf VTy*>f tfi^trn h a v b* y m m £ M 5£ "P h Z tti 0 f J SLt. 
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;HV, 65mg/ml ) titttLit. 5 cmCD ^Mit ^ * > h * £ £ flj 0 ffi t 
ft. £ <a«»£3e^»«*«*i0;fcft fcHistochoice »JK <B * L . 

ffil*j&»/->-TOJi£W9iBL;fc. ^»ffr^#7XX5-j K <o ± K « -fr . f « 
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rj y b n - )V R X/ DEGR — FVIIaffiKLfc»!fitfc£tfS:*II»IR«rtM*«fc:o 
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« ¥ # ft ittl IfiUSMC) CO * Ji ± T ^ X H ^ 6 X a fc S * X 81 * E * S DEGR 
-FVlla<oS6IB*Slffi^4fc»fc:»Jfi^*«-fer-/*-f**«r»tc±iB^>*it 
WVIIIfcaBa^aiOtlBHfBLfc. C CO^ffiJSSakai , J. Biol . Chem. 264 : 99 
80- 9988 ( 1989 ) & W i 1 dogoose Proc . Natl. Acad. Sci. USA. 87 : 7290- 
7294 (1990) IZHmcDjj j£ CO & St h h . b b COSMC iiy^Vh V ^ Seattle 
, WA ± U^U -tL*C*»lll*Ht*»fei&*Lfc. b b CO SMC £ 96ft i§ ft M O 
tfJ-C. lOJ^COflfciE^lfiLJicO^illS tltc 200 m 1 x ?l- CO mEVim f& CO t£ X 8,000 

*n M / v x ;k co « m x y v - h tg * 
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L » t T 5 % CD C0 2 ^ tf X' 37°C •C4BISl£tf>*&ttItf>f(ClliJ*Lfc. 7 7 -fe -f ^ 

, no At i commmm^^^L, ^Lti#Lt^<is«Fviia x a degr — f 

VIIa«ffl-^ii:i: : ir-3^FVIIa^'>x/PtCjllX./i„ 5 nM£> 0. 04nMtC $g ffl f 5 F 
VIIaf««^^^tii}M§rff-3^o F VII a j§tt iZicft & DEGR - F VII a 0)1 Sffift 
£ M 56 & £ #> . i#LTH< ?IJK CODEGR- F VII a £ — gt^FVIIa (5nM) 
WfftTTKt^i^tJlifc. F VI I a a t>" DEGR - F V I I a CD £ HEPES A' -y 
7 T — ( 1 OnMCD HEPES , 137mM<7) NaC 1 , 4mM(30KCl, 5 mMCD CaC 1 2 , 1 lmM<7) ^ /I- 3 — 

x s o. 1% cobs a) t«i?L, l x iom i io x x i- -y ? mm z mm iz m t tz . 

Z CD m M £ K fl -ft ^ % fc 37°C X" 2 h >f > * a < - *✓ g y L . ^ ^ T HEPES A -y 7 
T-t3Hljjt^/;. MJXA*7 7T-(25uM^)M;x, PH7.4, 150mMCD NaCl , 2.7 
mMcOKCl, 5mMcOCaCl 2 , 0. 1% « BSA) CO 200nM<7) X H M 50 At 1 £ # *7 x 

Jn * . £ S T 4 ft 25 /x 1 CO o . 5 M CD edt a £ in I X X H ^ t> X a H =f- C 
^&^J&§rffit§-&*:, ^i/l/S 1 ) h l jXA' 7 7r-4 1 «25i4 1 « 0. 8mMCD S - 
2222 , BP X a Hf W 36 ■& K H & JtJ X. , * L X 405nmf CD © JR £ 60ft & £ Th 
ermomax "7 -'f nr 7° 1^ — h U — ^ — (Molecular Devices Corp., Menlo Park, CA 

) x~ m & l . 

FiJ-lWjgttO-hSfcjS't. ftC»±#l±^i;i/«tt'4tfcx aHf coi/^^S 

#fgfeS®<0^CD^^#j$?CD|SffiW&RJ8T£>6 . ^ M DEGR - FVIIaCOl 
£ tg^ L , FVIIaCOiJ- 56 fc-f" & fc ( 5 nM) , DEGR-FVIIacDI^-^yl-CDilf 
tffH7S K*»fittfflfflift#ttfiT4 t *8*lfc (10ft) . DEGR - F VII a 
. *f . F V 1 1 a 05 ^ ^£ IV it (i % S * > 90 % PI W f # tz „ lOfl-CDlCDKA-ODD 
EGR- F VI I a T $ t l> , X a H ^ ^ *g ft CD % £ CD 40% PI * & fc 

r> fz . <! ft. £> CDtSUti . DEGR- F VII a ^\ SMC cDl&fft&fflJMJICDjI/itC^f-f- 
& F VI I a CJ; & X|fi>a aHf tlJgttft^^f i^SSEBf tfe 

H tfi M x i v 

h h 05 JUL g JUL ^ a JtH *g » ffl tR t= jtf & DEGR - V 1 1 a B ? O 3» R 
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b h DEGR— VI I a If £■ , # b hMJHtfcW-4»«WJllL*««tC.fc l 9B#3 
il S JfiL f « « ?B j£ (VLF)cOfflflHf ( T F ) RtfSStt-fKVIIH? ( F VI I a ) ft 

b b fc *J V* T « M W Jfil * m. m * ft 0 ± tf £ IS BU 6 T . DEGR - VI I a H f 

HaftS ( 5 E co tt !HJ ) X (4 30 B m ( lE^lDl) # IR jS » L . 3O0IC1 

<g mmm f&iz^\^x com ft-? k „ 5E««f»ft«fes*. h w a fr s •£ fc 

5 E od b b ? ;p A . y ^ r - jft » n y h n - )V lz ts tt a IS * fc it « L fc . 

JaTfc-ov*T<aaE£«£«*K«»ftfco^T»>fc; a ) jd /h « * , » + ft 
> *ERft&tf#Jtifift ; b ) ii7^ij/-yyi/K^ : c ) kik/kof 

V 1 1 t CD VI I , Vila, X&lXVlftM;MHH^<7)S'ffi^^;P;l£tMcd)f]iVIIaH 

. atRfl Ifig^^fctoWff - (tether) ^ & JH ^ T DEGR - F VI I a CD fl* JR j£ 
»*#;l:fc (* %tt 1 mg/kgcD — 5 xaif , «^T50ju g /kg/hrcDjl»ef? M 
. »**^W«»»IRJlll1PrtllflWISN«. £*±MMX(4iE#*flfil!ilR 

Fogarty A /!✓ — V i} "T — "T )V M. ^ M J& #1 liZ sjp ft £ „ 

DEGR - F VI I a £ -f If — £ ffl f f JJR |*| # -f - r ^ £ ^ ^ -6 3 Be jS fflf fc ± 0 
7 X «4 30 B 181 ft ¥ L tz . f ft«30Hfi, Ift^Ap^y 

tftlU fit 0 . l % co ;P ^ r /t- r b K £■ ^ tf 4 % co =7 * /!✓ a r r b 

H T 30# ins i tuflU J± — 7 jt — is a >" II 5g t tt £ . * CO it » It * -b J?" * V V 
( ^-&>M.i& Ltzffl&i StS ) Harker^ Circulation 83 : 4 1 - 44 ( 1 99 1 ) Sl>'Han 
son fe, Hypertension 18 : 1 170 - 1 176 ( 1 991 ) CO ^ l« £ f Q ffl L T 0 JR L Jt . 8t * 
£■ i n v i trot" III Se L (0.1 %«?"/l^^T;lf t f' # tf 4 %(?) a" 7 7 

^ftF) , ts a « t , * l t s « s m co & n # mzft^tz* 

llEcOIES^CffeWb b (Paio anub i s) £ K @| L Jt . 6 E CO » !f?J t DEGR - F VII a 
&m ( 50/x g /kg/hr ) tr^-i.. * L T 9 0 CO 5 E i4 DEGR - F VI I a £ ^ ^ ^ 
3yio-;HitLt. »«l*W^AKIifefc3&»tt. * L T f U ffl r !> ST" 3 ^ ^ 

fc> it 0 «m ^ CO k mm $ tl tz . ^ JI (4 Institutional Animal Care 
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and Use CommitectCj; K> S£ S tl , f L T Care and Use of Laboratory Animals 
SI/ Animal Welfare Act& If P £ 0> M N «fc 0 fg It § ft ft ¥ HI & Xf Ji ! & IZ & "f 
& . gAtt#ll± * 5 V ( lOmg/kgM ft ) SWA' >J -> A (0.5mg/kg#M ft ) 

ti "3 m m l ft m <n ^ n ? y m m <r> t> t t m m l ft . m m <o mm ^ m & mm & 

if h % CO f& CO £ Wf ffl m 56 ^ ft: * , ^ * 5 y t& ft ( 5 ~ 20mg/ kg : ffi ft ) £ f ij 

m WS m JUL * W H flj 1$ W £ , 31 ffl -r * - t T * HJ n £ £ £ A & Hanson £> Hypert 
ension 18 : 1 170 - 1 176 ( 1991 ) R X/ Krupsk i £> , Circulation 8 4: 1749- 1757 
(1991) »a«*fflffl^4iti*SH*«JII*tfrLTlgJfcLfc. »MA«rtMUJ^« 

£ jfl. * * « ^ -r ;w t l t m m l ft . * co a * « * <r> m m m m ie . a # ie « =5: » m 

«jfiL«rtKflJlit«fcJ:i5it#S*LSVLF ^BIft£ttS;tt:*S. ItfCit 

. ftJUIMM * KR'W* U 5 X&lt (» IRWC 100U /kg ; Elkins-Simm 

Inc., Cherry Hill, NJ)c03^-f*^S 

as m * <o # sb fc ie a l ft e jal * ? 5 > r * m ^ x. n ? 5>n, ^ ltis 
XI? 5 y r so 1 cigf rtULt. ifi ft iti jk -t ^ a y t- & if ffi t ft * * co ± t 

ft < >9 31 L ft „ 9 iiSr-oft/b,. fKIffi-b/^y M:*3^t, — *t <9 

*'j7nti/yjsi^* ( 7 - 0 ) ^ twiii^icisf wc, -e l t m - *r 

tiSffi«t=ffi« Lft . KtlIWIfl)i«^*< 0 }S Lft Htf-fc ^ v h<DftM 
Lfcjfel*>felci«3ll?«|ft, * L T 1 cmcoSO^SBSgtc ;b ft o T « It . ^ 

# m ia , ^ x a v h m m m m. m ( « * 12m ) jfiits, ie « # ^ r a v * m <n 
*«-c^^«ffla(t«t 0 * s 1% ^ s- n % l ft . 

VLF CO « ft fjf « ft 46 , t?y 3 y^t77^taiL, LTSIffllS 

^ ( a =y — y v , x^x^-y) tc-ov^r^fet, -etT-^vh^^yy-x^-^- 

yCiD. iSSI«(7007 >-)^-?-t-S*$nft S»«(5805 4 >)CCD v>f 
?nxa-T^^5. IBM 386 f 7 7 , >f J< - ^ » f# 2t V « CO ft 46 <7i M M m 7' 
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y y a >y 9 f is 9 f )v <n m m s ti ft somb a > t » - 9 — z. OfS*-*.* — y#W3R 

( Thomas Optical Measurement Systems, Columbus, GA) <7)tfl^ft:Zeiss 7 5)" h 
Ptimas, Bioscan, Inc., Edmonds, WA) £ W ffl L T H JS L ft: . » JR HI Br ffl (4 ff £ 

1*1 k « m m m t n m <r> m m. + it ffi $ e> & m m t n a l t * w l ft . a it ^ w * w 

CDfzib, 9 fr-y°m<on tt&ft&RVTFft'&'T - 9 - izm LT Student t ( 
2f-/H £ f 'J ffl L T fir o ft: . 

£ * 12 . l*lllf *\ 7 B ra 9 DEGR - V 1 1 a H 7 £ ± 9 *S * L , -f" L T 3 

oHBfcKifctfc»aifc:fc^T, ra t ml « » « * * -r s 

tfDBGR- VII aBf ^^<IffUu^iuybn-/HlinKtflS(:lt 

?at:^su (14) . ««ioeft*«30Bia degr- viiaif tjaii, 

M - >- It ^ « IR L ft _L JR » M * T A- lz J: & ^ H K ®& tt , DEGR - VI I a H T m 

S 5 * a fJ S- ffl o T v> & JUL ft ^ fiS 15 «0 * t ;P X h 4 b b T" SI BE § a T U 4 . 

t it ^ T DEGR - VI I a H ^ t£ 6 * ^ 4 St It ^ W * S & * FJt £ m L ft: . 
H m M x v 

tPA ilfJll MM tg jrf-T -g» DEGR- VI I a B ? O H 

att*»a»«R«aff + «»ttj(iitt»j«ii±fcUTj^4*«[e»*at-cvi 
iaBf cl^Ucillt (tf) «77x;y-yy7 
? f- < - - (TPA) jfo ft Iff ft? <?> &} * A ti' i- ft H '14 m S8 & ft h m * & Hf j£ T c7) 

tPA IZ J: S 11 ft j§ ft? ( 20# (C ^ ft: 9 1 mg/ kg ) ^ (t X ^ 4 « M %% m ^ S « ML 
ft^*-f--S.36E<7)-t^^431 l 9«#BiM*«l^^#-¥-Lft : 9EtI««Xa 

A V t ti'-tiif i-^aSH^rf K (TAP) £ 30// g /kg/min 
-¥-^ft 0 TF-VIIai?a^*S 9E«>( 5t|:tS^tf iliifgB'f ^ b b 
^ - (TFPI) ( 100- 150 u S /kg/min T90# ) Olf f LT 9 j 
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^iCfc^TvStt-ftVIlaH^-SOM-^lSKH^t U CODEGR- VII a ( 1 — 2 mg/kg 

^ -T ( -r - 9 - JA ¥ n ± SD fc L T * * ) . 



S 18. 





&i&7k 


DBGR VII a 


TFPI 


TAP 


Sift £ fO^PI (min) 


32 + 13 


20 + 7 * 


21+ 6 * 


18+10* 


W^t^Pal (min) 


B2± 45 


70 + 48 


91 + 35* 


120 




70% 


89% 


56% 


0 % 


# fflM 


70% 


78% 


67% 


0 % 



;ftf><7)f-^-li, DEGF — VII a X (4 TFPI J; & X a XliTF- VII a Hf 

jiBrcovWfLj&^^-fSJ'hiattigii&ffiW* 4 tPA - IS * * Jb tt «F » * in 5* + ■§> £ £ 
* * * L . XaH^^aJKPIS{+*?Jj^Bil?l^MTlfiMjlSitt^j; 9 3& ¥ W 

fc te ^ t . 
mmmxvi 

TFt*f^4VIlH : F«*S-&«0|flW*»aJllltt»**«>fc6i-*»4fd*»*il^6fc 
BHJlittJe)«fc:*^< ««8tt3E»(CFV)* rt&«*^^^H»|R ( Fotts * 
7* )V ) ^afcOfcJI-aifBEj&SSIfta-fftitfciOiBttS*^. SI §E tfi £ J± £ 
^«]£< C F 7 75-7n-7o-/^Stf^ r t D SiiWCIS Lit , 
EbiaSSrlfiJKWi^OtiiBLfca. 6 33 « ^ ^ ^' <0 5 ^ O 6 33 n T {+ T iSj 
11+ 2 -tf--f ? fr/hrCOffl j£TCFV ^|£tL - 36" ffi g|5 JOL if 3 t4 CF V CO Jg 1$ & U 
tf^5 + 2%©ill?f)'.t. CFV £ 30# lift, Ifttb hiiittfffi 
yu>v?£tltz < Phe-Phe-Arg-? n a X f- ^ h > ) V 1 1 a H ^ ( F VI I ai ) (0.1m 
g/ kg/ min t*10# ) <Z)j£}SSrf+-5-LJt. V I I a i H ^ (J 6 33 <T> Wi W CO ~J % CO 6 33 tZ 
i3 ^ T CFV 2r 
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tiff * 3 (CFVJUife = 0 +M ? /l-/hr ; P<0.05;lflg|5jM«il}S = *J&*cO 106 

. 9% ; P = NS vs.SJgffi ) . CFV CO PI W CO 30#^ , t hfiiFVIIaJ 104J- K *> & 
0 0. lmg/kg/min CD ffl ft T jft tH L . V 1 1 a H ^ CO j£ S <± :£ T CO W ft T C 

FV tftjISt, **i4kTFfcS--r & VII a H ^ tf> IS # M MT$> & Z b £ 
& „ 7° u h o y t' y b# H , M tt -ft gfl # h n y # ~T ? x f- y n# m , M adp Rt/ 
hoyt'ytJKSt^ ex vivoJfo/h«*ftf42£j£« i: Jt« > FVIIaijftSfc 
gTi.8)!i'4 4>ofc. HP^, FVII-VIIafi in vi vot <0 JUL & j£ CO ffl % K tJ 
^■TSS'5r«Wt*fc , t.VllalH : P^a-¥-li^#«fflfc:»»^4ii:4<iW 
* -r ^ (c V* T * IE & fit Ml & f£ ffl £ a J3f L . 

^ * H a « £ *S tt It T* # & H VI I H T X « VI I a H ^ CO « fiSc ft ** & f* £ *1 S £ t ifi 

m t> T h h . &&mv\m^i±mmm^ % ttMx&mm^- & z t tc < mm* 
^-Riit? h tz , esc ft m vi i h -? n s B D n co a # ta is « co it & t is k -r s 

J: 0 £> ^ 3r m a 4 L < * ^ ffl ffl £ s ff d T $> h -5 . It, *»3lffl»fciE«<3£e> 
iKj5fcavilH^tt«»#«fcJ:D«*tett6*i'3*. * co M 3& . « ffl $ . il>*t 

ft fc ct f ij jS T" S . 

a ± -c * & an § m 35; co g w t- *> * o m l < it 0 J5 l t § & # m « co ie h 
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